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TITLE 

5 . • 

Novel Isoxazoline and Isoxazole Fibrinogen Receptor 

Antagonists • ' 

Cross Reference to Earlier Fil^d Applinat-inn 
10 . This application is a continuation-in-part of U.S. 

. Patent Application Serial Numbei: 08/232, 961, filed April 
22, 1994 which. is a continuation-in-part of U.S. Patent 
Application Serial' Number 08/157,598, filed November 24^, 
1993. The disclosures of these earlier filed 
15 applications are hereby incorporated herein by 
reference . ' 

FIELD OF THE ;TNVENTTnN ' 

20 This invention relates to novel isoxazolines 

and isoxazoles which are useful as antagonists of the 
platelet glycoprotein Ilb/IIIa fibrinogen receptor 
complex, to pharmaceutical compositions containing such 
compounds, processes for preparing such compounds, and 

25 ,to methods of using these compounds, alone or in 

combination, with other therapeutic agents, for the 
inhibition of platelet aggregation, as thrombolytics, 
and/or for the treatment of thromboembolic disorders. 

30 BACKr;RonND of thf. invention . 

Hemostasis is the normal physiological process in. 
which bleeding from an injured blood vessel is arrested. 
It is a dynamic and complex process in which platelets 
35 play a key role. Within seconds of vessel, injury, 

resting platelets become activated and are bound to the 
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exposed matrix of the injured area by a phenomenon 
called platelet adhesion. Activated platelets also bind 
to each other in a process called. 'platelet aggregation . 
to form a platelet plug. The platelet plug can stop 
5 bleeding quickly, but it must be reinforced by fibrin 
for long-term effectiveness, until the vessel injury can 
be permanently repaired. ^ 

Thrombosis may be regarded as the pathological 
condition wherein improper activity of the hemostatic 

.10 mechanism results in intravascular .thrombus formation." 
Activation of platelests and the: resulting .platelet / 
aggregation and platelet factor secretion has been 
associated with a , variety of pathophysiological / 
7~ cbriditi1i>ns*^f^^^ 

15 thromboembolic disorders, for example, ,the . 

thromboembolic disorders associated with unstable - 
angina, myocardial infarction, transient ischemic 
attack, stroke, atherosclerosis and diabetes; The 
contribution of platelets to these disease processes^ 

20 V /stems from their ability to form aggregates, or platelet 
-thrombi, especially' in the arterial wall following 
injury, r,.*; * ■, . v. / ... ■ " \ - ■ ' / 

Platelets are activated by a wide variety of 
agonists resulting inplatelet shape change, secretion 

25 of granular contents and aggregation. Aggregation of 
platelets serves to further focus clot formation by 
concentrating activated clotting factors at the site of 
_in jury . Seyeral^endogenous agonists including .adenosine, 
diphosphate (ADP) , serotonin, arachidonic acid, ■ = ' ^ 

30 thrombin, and collagen, have been identified. Because^ 
of the involvement of several endogenous agonists in 
/activating platelet function and aggregation, an 
inhibitor which acts against all agonists would ' 
represent a more efficacious antiplatelet ' agent 'than 

35^ currently' available antiplat'eiet drugs, which are ' 
agonist-specific. . / 



i 



- ■ -. ■ v ■ ■ ; ■ ■ '.^ 
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Current antiplatelet drugs, are effective against 
only one type of agonist; these include aspirin, which' 

acts against' arachidonic acid: t i r.1 npi H-i ^ wh-irh art-Q ■ — 

against ADP; thromboxane A2 synthetase inhibitors or 
5 receptor antagonists, which act against thromboxane A2; 
and hirudin,, which acts against thrombin. 

Recently, a. common pathway, for all known agonists 
has been identified, namely platelet glycoprotein \ 
Ilb/IIIa complex (GPUb/IIIa) , which, is the membrane ^ 

10 protein mediating platelet aggregation! A recent review ^ \ 
of GPIIb'/IIIa is provided by Phillips* et al. Cell (1991) 
"65: 359-362. The development of a GPIIb/IIIa antagonist 
, represents a promising new approach for antiplatelet 
therapy . , . 

15 GPIIb/IIIa does not bind soluble proteins on 

unstimulated platelets, but GPIIb/IIIa in activated 
platelets is known to bind four soluble adhesive - 
proteins, namely fibrinogen, von Willebrand factor, ' 
fibronectin, and vitronectin The binding of fibrinogen 

20 and von Wiliebrand factor to GPIIb/IIIa causes platelets, 
to aggregate. The binding of fibrinogen is mediated in 
part by the Arg-Gly-Asp (RGD) recognition sequence which 
is Common to the adhesive proteins that bind GPIIb/IIIa. 
In addition to GPIIb/IIIa, increasing numbers of ^ 

25 other cell surface receptors have been identified which 
bind to extracellular matrix ligands or other cell 
adhesion ligands thereby mediating^ cell-cell and 
cell-matrix adhesion processes. These receptors belong 
to a gene superfamily called integrins and are composed 

30 of heterodimeric transmembrane glycoproteins containing 
a- and p-subunits. Integrin subfamilies contain a common 
p-subunit combined with different a-subunits . to form 
adhesion receptors with unique specificity. The genes 
for eight distinct p-subunits have been cloned and 

35 sequenced to date. * 
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Two members of the pi subfamily, a4/|Jiand a5/pl have 
been implicated in various inflammatory processes. 
Antibodies to a4 prevent adhesion, of lymphocytes to 
synovial. endothelial cells in; vitro, a process which" may 
5. be of importance in rheumatoid arthritis. (VanDinther- , 
: Janssen et al., J. Immunol., 1991, 147 : 4207) . 
Additional studies with monoclonal anti-a4 antibodies 
provide eyiderice.that a4/pl m 
• in allergy, asthma, and autoimmune disorders (Walsh et 
. .10 al., J., Immunol.,, 1991, 146:3419; Bochner, et al. , J; 

Exp. Med., 1991 ,173:1553;' Yednock et; al.,. Nature, 1992, 
356:63). Ant i-a4 antibodies also block the migration .of ' 
leukocytes to the site of infiammatioh (Issedutz et al., 

15 The ttv/Pa heterodimer, commonly referred to as the 

vitronectin receptor, is another member of the P3 
integrin subfamily and has been described in platelets, 
endothelial cells, melanoma, smooth muscle cells and on. 
the surf ace of osteoclasts . (Hprton and bayies, J. Bone 
20 .Min. Res. 1989, 4:803-808; Davies et al;, J. Cell. Biol, 
1989, 109:1817-1826;. Horton, Int. J. Exp. Pathol., 1990, 
V 71:741-759) Like GPIIb/IIIa, the vitronectin repeptor 
binds a variety of RGD- containing. adhesive proteins such 
as vitronectin, fibronectin, VW?, fibrinogen, 
25 osteopontin, bone sialp protein II and thrombospohden in 
a manner mediated by the RGD sequence. Possible roles 
for Ov/Ps in angiogenesis, tumor progression, and 
neovascularization have been proposed (Brooks etal., 
Science, .1994, 264:569-571)^. A key event in! bone 
30 resorption is the adhesion of osteoclast's to the matrix 
of bone.. Studies with monoclonal antibodies have 
implicated the Oy/Ps receptor in this process and suggest 
that a selective Ov/Pa.^ antagonist vfould have utility in 
blocking bone resorption (Horton et al., J. Bone Miner . 
35 Res., 1993, 8:239-247; Helfrich et al., J.^ Bone Miner, . 
' Res., 1992, 7:335-343) . 
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Several RGD-peptidomimetic compounds have been : 
reported which block fibrinogen binding and prevent the 



format ion . of platelet thrombi. 
5 , European Patent Application Publication Number 

.478363. relates 'to compounds having the general formula: 

.(CH,)„"!,i.. 



20 



r T ^ S02-R^ 



R p5 



10 European Patent' Application Publication Number 

478328 relates to compounds having the general formula; 



R3 

R2 I 



.AjSC-J, (CH2)p 



. R -(CH2),_ Y. 

R^ 



15 European Patent Application Publication Number 

52562 9 (corresponds to Canadian Patent Application 
Publication Number 2,074,685) discloses compounds having 
the general formula: 



^5."^ ^2 



A-B-C''^X4-X3 D-E-F 



PCT Patent Application 9307867 relates to compounds 
having the general formula: 




European Patent Application Publication Number 
- 4512.831 .relates to compounds haying the general formula: 

; ' * • . 5 ■ ■ • ■ ■ ■' ■ . ■ ■ ■ • ■* V " . ' \ \ . ' ' . - . " ■ ■ 

r ^ X-(CH2)rn-Y-(CH2)rC^ 

None! of the above references teache s or suggests ■ - 
the compounds of the present invention which ^re.>. ; 
id . described, in detail below. 
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SUMMARY OF THE INVENT TON 



Th e pr e s e nt inv e ntion provides, novel nonpeptide — — 

compounds which bind to integrin receptors thereby 
5 , altering cell-matrix and cell-cell adhesion processes. 
The compounds of the present invention are useful for 
the. treatment of inflammation," bone degradation, tumors, 
metastases, thrombosis,, cell aggregation-related 
conditions in a mammal. 

10 One aspect of this^ invention provides, novel 

compounds of Formula I (described below) which are. 
useful as antaigonists of the platelet glycpprotein 
Ilb/IIIa complex. The comipounds of .the present 
; invention inhibit the binding of fibrinogen to platelet 

15 glycoprotein Ilb/IIIa complex and inhibit the 

aggregation of platelets. The present invention also 
includes pharmaceutical compositions containing such 
compounds of Formula I, and methods of using siach 
compounds for the inhibition of platelet aggregation, as 

20 thrombolytics, and/or for the treatment of 
thromboembolic disorders. 

The present invention also includes methods of 
treating cardiovascular disease, thrombosis' or harmful 
\^ platelet aggregation, reocclusion following 
,25 thrombolys is^___^eperf usion in jury, or restenosis by 
administerin g a compound of Formula I alone or in 
combination with one or more additional therapeutic 
agents se lected fro m: a nti-coagulants suc h as warfarir^ 
or ^pari n> anti-plate\et agents such as(aspiri^ 
30 piroxicam or ticlopidine; thrombin inhibitors such as 



boroa rginine derivative s, hir udin or arqatroban ; or 
thrombolytic agents such as QXssue 01asminogen 
^ctivator, anistreplase, urokinase or streptokinase; or 
combinations thereof. 
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The present, invention also provides novel 
compounds, pharmaceutical compositions and methods which 
may be used in the treatment or prevention of diseases 
. which involve cell adhesion processes, including> but 
5 not ' limited to/ rheumatoid arthritis7:;-asthma, allergies, 
adult respiratory distress -syndrome, graft versus. host 
disease, orgkh transplantation, septic shock, psoriasis, 
eczema, .contact, dermatitis', osteoporosis, • , 
osteoarthritis, atheroscierosis, metastasis, wound- 
10 healing, diabetic retinopathy, inflammatory bowel 
disease and other autoimmune diseases.. 

. Also/included in ^the ^present invention, are 
ph armaceutical kits comprising one or more containers , 



containing pha'rmaceuticai dosage units comprising a ' 
15 compound of Formula I, for the treatment of cell 

adhesion related disorders,, including but, not limited to 
thromboembolic disorders. 

. DETAILED DESCRIPTION OF THE INVENTION . 

20 The present invention provides novel nonpeptide 

compounds of Formula I (described below) which bind to 
integrin receptors' thereby altering cell-matrix and 
cell-cell, adhesion processes. The compounds of the 
present invention are useful f or 'the treatment of . 

25 inflammation, bone degradation, tumors, metastases, 
thrombosis, cell aggregation-related conditions in a 
mammal. _ , . 

. . One aspect of this invention provides compounds of , 
Formula I (described below) which are useful as ^ 

30 antagonists of the platelet glycoprotein Ilb/IIIa 

complex,, _The^; compounds of the present invention inhibit 
' * ' the binding of fibrinogen. to the; platelet glycoprotein 
Ilb/IIIa complex" and inhibit the aggregation of V 
platelets. The present invention* also includes 

35 pharmaceutical compositions containing such compounds of 
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Formula I, and methods of using such compounds for the 
inhibition of platelet aggregation, as thrombolytics, 
nnd/"'^ -For 1- h o l-'TPat-m pn l- r» f hhr-nmhnp m bo lic disorders. 

5 This invention relates to novel compounds of the 

Formula I : 

"\ 4 b O 

3>: -L^w-x— ^ 

10 or a pharmaceutically acceptable salt or prodrug form 
thereof . *. % ■ 

[i] A first embodiment of this . invention provides 
compounds of Formula I: 



15 



20 



, "\ 4 b o 
R -i^s l| 

3^ -7— W-X— V 



or pharmaceutically acceptable salt or prodrug forms 
thereof wherein: 

b is a single or- double bond; 

Rl is selected from R2(R3)N(CH2)'qZ-, 

r2(r3)N(r2n=)CN(r2) (CH2)qZ-, piperazlnyl- (CH2 ) qZ- or 



25 



2 is selected from 0, S, S(=0), or S (=0)2; 



-10" ' 

' r2 and r3 are independently selected from: H/ Ci-Cio 

alkyl, C2-C6 alkenyl,. C3-C11 cycloalkyl, C4-C11 . 
. cycloalkylalkyl, G6-Cio,aryl, C7-C11 arylalkyl, 
Ci-Cv alkylcarbonyl,, Ce-Gio arylcarbonyl, Cs-Cio 
5. alkoxycarbonyl, C4-C11 cycloalkoxycarbonyl, C7-C1 

bicycloalkoxycarbonyl> Ce-Cio aryloxycarbonyl, 
aryl (Ci-Cio alkoxy)carbonyl/ d-Ce 
alkylcarbonyloxy (Ci-C4 aikoxy) carbonyl, , ^ 
; /arylcarbonylbxy(Ci*C4 alkoxy) carb^ 
1.0 , 'cycloalkylcarbohyloxy (Gi-C4 alkoxy) carbonyl ; 

U is selected from; 

a single bonid (i.e. / U is not p resent ) . 



- -(ei-C7 alkyl)-> V 

V ^ 15 / • -(C2-G7 alkenyl)-, ^ 
' ' -(C2-C7 alkynyl)*, 

-(aryl)- substituted with 0-3 K^^, or 
-(pyridyl)-. substituted with 0-3 R^^; 

\ > ,20 V is ^selected from:, : ;' 

a single bond (i/ev, y . is not present) ; 
. ^ -(C1-C7 alkyl)-, substituted with 0-3 groups / 

independently selected from or R*^; • 
- (C2-C7 alkenyl) -:/ substituted with' 0-3 groups 
^5 . independently selected from R^ or R^; 

-{C2-C7 alkynyl)-y, substituted with^^.O^^^^ 
V independently selected from R^ or R^;; ^ 

- . "(aryi)-, substituted with 0-2 groups , . 

independently selected from R^ or R*^; 
^ "(Pyridyl)-, .substituted with 0-2 groups 

independently selected from R^ or R'^; or 
-(pyridazinyl)-, substituted with 0-2 groups 
independently selected from R^ or R^; 

'35 W is selected from: 
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a single bond (i;e.,.W'is not present), 
-(C1-C7 alkyl)-, . . . , 

— • — -(C2-C7 alkenyl)-, . — : — : — '. _ . — ^ 

"(C2-C7 alkynyl)-, or 
5 / -(C(R5)2)nC(=0)N(R5a)-.; 

X is selected from: • , 

a single bond (i.e., X is not present); 
-(C1-G7 alkyl) substituted with, 0-3 groups 
io ./independently selected . from R^/ R^ or R^^; 

-(G2TC7 alkenyl)-, substituted .with 0-3 groups 

independently selected from R^/ R^ or R^^; 
-(C2"C7 alkynyl) substituted with 0-2 groups^ 
independently selected from R^, R^ or- R^^; or 



15 



Y is selected from hydroxy, Ci to Cio alkyloxy, C3 to 
Cii cycloalkyloxy, Cg to Pio. a^ryloxy, C7 to Cii 

20 ^ aralkyloxy, C3 to Cio /alkylcarbonyloxyalkyloxy, C3 . 

to Cio alkoxycarbonyloxyalkyloxy, C2 to Ciq 
alkoxycarbonylalkyloxy, C5 to Cio 
.cycloalkylcarbonyloxyalkyloxy, C5 to Cio 
cycloalkoxycarbonyloxyalkyloxy, C5 to Cio 

25 cycloalkoxycarbonylalkyloxy, C7 to Cn 

aryloxycarbonylalkyloxy, Ce to C12 
aryloxycarbonyloxyalkyloxy, Ce to C12 
arylcarbonyloxyalkyloxy, C5 to Cio 

alkoxyalkylcarbonyloxyalkyloxy, C5 to Cio (5-alkyl- 
30 l,3-dioxa-cyclopenten-2-6ne-yl)methyloxy, Cio 'to C14 

. (5-aryl-l, 3-dioxa-cyclopenteh-2-one-yl) methyloxy ; 
or (r2){r3)n-(Ci-Cio alkoxy)-;/ 



wo 95/14683 PCT/US94/13155 

. : , . ■. . _ -12- ' 

' and R^^ are independently selected from H/ Ci-Cio 
alky 1, ' hydroxy, Ci-Cio alkoxy, nitro, Ci-Cio * 
alkylcarbonyl, or -N(Rl2)iRl3; 

' 5 R^ is selected from H/ Ci-Ce alkyl, C2-C6 alkenyl, C3-C11 
cycloalkyl, C4-C11 . cydloalkylmethyl, Ce-Cio aryl, , 
C7-C11 arylaikyl, or , C1-C16 alfe'yl 'substituted with 

■0-2 -R^b; ^ . . _ , . : 

10 R^^ is selected from hydrogen, hydroxy, *Ci to pe alkyl, * 
C2 to C6 alkenyl," C3' to Cn cycloalkyl, G4 to Cn 
cycloalkylmethyl, Ci"C6 alkoxy, benzyloxy, Ce to €10 

_aryl,— heteroaryl,_heteroarylalkyl,_C-^^^^ 

arylalkyl, ' adamantylmethyl or Ci-Cio alkyl 

15 substituted with 0*2 R^b; 

alternately, R^ and R^^ can be taken together to be 3-; 

azabicyclononyl, 1-piperidinyl, 1-morpholinyl or 1- 
piperazinyl, each being optionally substituted with 
20 " Ci-Ce alkyl, Ce-Cio aryl, heteroaryl, Cv-Cn ' r : 

arylaikyl,; ^Ci-Ce alkylcarbonyl, G3-C7 
cycloalkylcarbohyl, Ci-Ce alkoxycarbbnyl, C7-C11 
afylalkoxycarbqnyl, Ci-Ce alkylsulfonyl or "Ce-Cio 
I arylsulfonyl; 



25 



30 



R^^ is selected f rom Ci-Cs alkyl, C2-C6 >alkenyl, C3-C11 
cycloalkyl, C47C11 cyclpa C6tCio aryl, 

Cv-Cii: arylalkyl, or Ci-Cio alkyl substituted with 
. 0-2 r41>;. • ' ' \' ' • 



R^ is selected from H, Ci-Cio alkyl, hydroxy, Ci-Cio 
alkoxy, nitro, Ci-Cio- alkylcarbonyl, -N(R^2)i^l3^ 
cyano, halo, CF3, CHO, C:02R^, C(^0)R^^, ^CONR^RSa^ 
0C(=0)r5^, PC(=^0)0R5^, GRSa, OC(=0)NR5R5a, .OCH2CO*2R^,. 
35 • C02CH2C02R^, NO2, NR^ac (=0) R^^, NR^^C (=0) OR^^, 
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NR5^C(=0)NRSR5a, NRSaso2NR^RSs> NR5aS02R^, S(0)pR^^, 
S02NR?RSa^ C2 to C6 alkenyl, G3 to Cn cycloalkyl, 
C4 to Cii cycloalkylmethyl; — — — — ' 

5 - Cs to Cio aryl optionally substituted with 1-3 

groups selected from halogen, Ci-Ce alkoxy, Ci-Ce 
alkyl, CF3, S(0)inMe,- or -NMe2; 

C7 to Cii arylalkyl, said aryl being optionally 
10 substituted with 1-3 groups selected from halogen, 

Ci-Ce alkoxy, Ci-Ce alkyl, CF3, S(0)nJ^e, or -NMe2; 

methylenedioxy when R^ is a substituent on aryl;. or 

15 a 5-10 membered heterocyclic ring containing 1-3 N, 

0, or S heteroatoms, wherein said heterocyclic 
ring may be saturated, partially saturated, or 
fully unsaturated, said heterocyclic ring 
being substituted with 0-2 R"^;. 
'20 ' ' ' . ' • , - ' • • 

R^^ is. selected from C1-G4 alkyl, C1-C4 alkoxy,. halo, 
CF3, NO2, or Nr12r13; 

R'^ is selected from H, Ci-Cio alkyl, hydroxy, Ci-Cio 
25 alkoxy, nitro, Ci-Cio alkylcarbonyl, -N(r12)r13^ 

cyano, halo, CF3, CHO, C02R^, C(=0)R^^, CONR^R^a^ 
0C(=0)R5a, 0C(=0)0R5b, or53, OC (=0) NR^R^a ^ 0,CH2C02R^, 
C02CH2C02R^, NO2, NR5ac(=0)RSa, NR^ac (=0) OR^b, 
NR5ac(=0)NR5R5a, NR5as02NR5R5a^ NR5as02R^/ S(0)pR^^/ 
30 S02NR5r^3, C2.to Ce alkenyl, C3 to Cn cycloalky!, 

. C4 to Cii cycloalkylmethyi, Ce to Cio aryl, or C7 to 
Cii arylalkyl; 

r6. is selected from: 
35 H; 
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■ R^r . \ ; . ' ' 

Ci-Cio alkyl;; substituted with 0-3 R^; 
C2-C10 alkenyl, . substituted with 0-3 R^; 
C2-C10 alkynyl, substituted with 0-3 R,^; 
5 C3-C8 cycloalkyl, substituted with 0^3 R^; ■ 

CsrCe cycloalkenyl, substituted with 0-2 R^; 
" ^ aryl, substituted with 0-2 R^; ^ 

5-10 membered heterocyclic ring containing 1-3 
, 0, or S heteroatoms, wherein said. heterocyclic 
10 ' ring maybe saturated, partially saturated, or 

/ fully unsaturated, said heterocyclic ring * 
being substituted with 0-2 r'^; 

Ri2 and R^^ are independently H, Ci-cio alkyl,. Ci-Cio 
15; , alkoxycarbonyl, Ci-Cio alkylcarbonyl, Ci-Cio 

alkylsulfonyl, aryl(Ci-Cio alkyl) sulf onyl, 
, arylsulfqnyl, aryl, C2-C6 alkenyl, C3-C11 
cyclbalkyl, C4-C11 cycloalkylalkyl, C7-C11 
arylaikyl, G2-C7 alkylcarbonyl, C7-G11 arylcarbonyl, 
20 ' C2-C10 alkoxycarbonyl, C4-C11 cycloalkoxycarbonyl,- 

C7-Cll bicycloalkdxycarbonyl, C7-C11 
Jaryloxycarbonyi , het eroary Icarbony 1 / 
heteroarylalkylcarbonyl or 
aryl (Ci-Cio alkoxy) carbonyl; 

; 25 / ■. • ; .^^ ' ' . ■ ■■ /■ ' ■ ■ . ' 

r14 . is selected from H, Ci-Cio alkyl> C2-C10 alkenyl, 
C2-C10 alkynyl, Ci-Cio alkoxy, aryl^^^^^^ heteroaryl or 
Ci-Cio alkoxycarbonyl, e02R^ or -C(=0)N(R5)R5a^^ 

30 ' R^^ is selected from: 

H; . • ^ / ■ ' ^ •■ 

Ci-Cio alkyl, substituted with 0-8 R^; . 
C2-C10 alkenyl, substituted with 0-6 R^; 
35. Ci-Cio alkoxy, substituted with 0-6 R^; 
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aryl, substituted with 0-5 R^; 

5-6 membered heterocyclic ring containing 1-2 N, O, 

— . . or S heteroatomsi wherein said heterocyclic 

ring may be saturated, partially saturated, or 
5 . fully unsaturated, said heterocyclic ring 

being substituted with 0-5 R^; 
Ci-Cio alkoxycarbonyl substituted with 0-8 R^; 

C02R^; or' 
-C(=0)N(R5)R5a; 

10 . , . 

n . is 0-4;' 
q is 2-7; 
r is 0-3; 

15 provided that when b is a double bond, only one of R^^ 
or R^^ is present; 

provided that n, q, and r are chosen such that the 

number of . in-chain atoms between R^ and Y is in the 
20 range of 8-18. 

[2] Preferred compounds of this first embodiment are 
those of Formula 11 (where W is a single bond .(i .e , , 
absent) and U is a single bond (i.e., absent)): 



25 



o 

Y 



(II) 



wherein ; 



30 is selected from r2hn (CH2) qO-, 

R2HN(R2N=) CNH(CH2) qO-, piperazinyl- (CH2) qO-, or 
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; and/or 

r2 is selected from H, aryl (Ci-Cio alkoxy) carbonyl, 
Ci-Cio alkoxycarbonyl; and/or ■ . " 

' 5 ' ■ - . . ■ . ■ . . \ " ■ 

is selected from H/ Ci-Cio alkyl, C2-C10 alkenyl, . 
C3-C8 cycloalkyl, .C5-C6 cycloalkenyl/ aryl, 5-6 
membered heterocyclic. ring containing 1-2 0, or 
S heteroatoms, wherein said heterocyclic ring may 

10-^ — be- saturatedv--par-t-ia-l-l-y-saturatedT-or-fu-l-^^ — — 

unsaturated; and/or 

and R*^ are selected from Ci-Cio alkyl, hydroxy, 
Ci-Qio alkoxy, nitro, Ci-Cio alkylcarbonyl, 
15 "N(r12)r13, cyano,. or halo. 

[3]' Further preferred compounds of this first' - / 
embodiment are those of Formula 11 (where W is;a 
bond/absent and U is a bond/absent) : 



20 



0 

Y 



(II) 



wherein: 



25 .X is selected from: 

a single bond (i.e., X is not present); 
-(Ci"C7 alkyl)-, substituted with 0-2 groups 
/independently selected ^f rpm R^, RS pr Ri^;. 
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-(C2-C7 alkenyl)-, substituted with 0-2 ,groups 
independently selected from R^, or R^^; ' 

— — — -(C2-C7 al kynyl)-^ — substituted with 0-2- grou ps 

independently selected from R^, R^ or R^^; 
5 and/or \ . 

R^ is selected from H, Ci-Ce alkyl, C2-C6 alkenyl, 
.C3-C8* cycloalkyl/ C5-C6 cycloalkenyl, aryl, 5-6 
membered heterocyclic ring containing 1-2 N, 0, or' 
10 S heteroatoms, wherein said heterocyclic ring may , 

be saturated, partially saturated, or fully . ' 
unsaturated. 

[4] Further preferred compounds of this' first 
15 embodiment are compounds of . Formula I wherein: 



Rl 



IS 




20 V is phenylene or pyridylene; 
n is 1 or 2; 

X is - (C1-C2) alkyi^ substituted with 0-2 R^ 
25 ■ . ■ ' 

Y , 'is selected from: 

hydroxy; . 

Ci to Cio alkoxy; 

methylcarbony loxymethoxy- ; 
30 ' ethylcarbony loxymethoxy-; 

t-butylcarbonyloxymethoxy- ; 

cyclohexylcarbony loxymethoxy- ; 

1- (methylcarbonyloxy ) ethoxy- ; 
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' \ \ ' -18- ■ 
1- (ethylcarbonyloxy|ethdxy-; 
l- (t-butylcarbonyloxy) ethoxy-; 
1" (cyclohexylcarbonyloxy) ethoxy-; 
' > ' i-propyloxycarboniyloxymethoxy-; / 
5 t-butyloxycarbonyloxymethoxy-; 

. 1- (i-propyloxycarbonyloxy) ethoxy-; 

1- (cyclphexyloxycarbonylbxy) ethoxy-A 
1- (t-butyloxycarbonyloxy) ethoxy-; " 
dimethylaminoethoxy- ; 
10 diethylaminoethoxy-;- . ^ 

' , , (5-methyi-l,3-dioxacyclopenten-2-on-.4-yl)methoxy- 
(5- ( t-butyl) -1 , 3*dioxacycl6pehten-2-on-4- 
. . yDmethoxy-; 



15' 1-|2- (2-methoxypropyl) carbonyloxy) ethoxy-;,: 

r4 is -NR12r137 / 

is H/ C1-C4 alkoxycarboriyl, Ci"C4^alkylcarbonyl^ .Ci-=- 
20 _ : C4 alkylsulfonyl, arylalkylsulfonyl, arylsuifonyl, / 

benzyl^ benzoyl, phenoxycarbonyl, 
berizyloxycarbonyl/ arylalkylsulf onyl, 
pyridylcarbonyl, or pyridylmethylcarbpnyl; 

,25 r13 is. H. 

[5] Specifically preferred, compounds of thiis first 
embodiment are. compounds, ..or. pharmaceutically;^ acceptable 
salt or prodrug forms thereof, selected fromr 
"30. V " ' • 

5 (R, S) -3- [ [4- (2-piperidin"4"yl) ethoxyphenyl] isoxazolin- 

5-yl] acetic acid; . 
5 -N- (butanesulfonyl)-L- {3- [4- {2-piperidin-4- . 
. yl) ethoxyphenyl] isoxazolin-5-yl) glycine; 
35 5 -J^- (Of-toluenesulfonyl) -L- {3- [4- (2-piperidin:-4" 
yl) ethoxyphenyl] isdxazolin-5-yl} glycine; 
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5 {R,S)-N' [ (benzyloxy) carbonyl]-L-{3- [4- (2-pipericiin-4- 

yl) ethoxyphenyl] isoxa2olin-5-yl } glycine; 
5(fg,5)-Ar-(pentanoyl)-L-{3-r4-(2-piperidin-4-yl)ethox— 



yphenyl] isoxazolin-S-yl ) glycine; 
5 5 (Rf S) -3-{ [4- (piperidin-4-yl) methoxyphenyl] isoxazolin-S- 
yl) propanoic acid;. 
2 (R, S) -5 (R/S) -N- (butahesulfonyl) amino- {3- [4- (piperidin- 
4-yl) methoxyphenyl] isoxazolin-5-yl }propan6ic acid; 
2(R,S) -5 (R, S) -N~ (o-toluenesulfonyl) amino- {3- [4- (piper i- 
10 din-4-yl) methoxyphenyl] isoxazolin-5-yl jproparioic 

acid; ; ' • ^, ' ' 

2 {R^S)-b (R, S) -W- [ (benzyloxy) carbonyl] amino- { 3- [4- (piper- 
idin-4-yl) methoxyphenyl] isoxazolin-5-yl}propanoic 
acid; , 
15 2 {R, S) ~5 (R, S) -N- (pentanoyl ) amino- { 3- [4- (piperidin-4 

yl)methoxyphenyl] isoxazolin-S-yl }propanoic acid. 

[6] A second embodiment of this invention provides a, 
-compound of Formula I: , * 



20 



25 



R15 



1^ X b . o 



or a pharmaceutically acceptable salt or prodrug form 
thereof wherein: 

b is a single or double bond; 



r1 is selected from R2a(R3)N-, r2 (r3).n (r2n=) C-, 
R2a (r3) N (CH2) qZ-, R^ (R^) N (R2n=) C (CH2) q2^, 
30 r2 (r3)N(r2n=)CN(r2)-/ 
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(CH2)n2- 




^(CH2)nZ- 



or 




^'(CH2)nZ- 



(CH2)n 



5 Z is selected from a bond (i .e . is absent) , 0, iS, S (=0) , 
S(=0)2; , ' [ - 

r2 and r3 are independently selected from: H, Ci-Ciq- 
. ; alkyi, C3-C6 alkenyl, C3-C11 cycloalkyl, C4-C11 

10 cycloalkylalkyl, Ce-Cio aryl, C7-C11 arylalkyl, C2-C7 

alkylcarbonyl, C7-C11 aryicarbonyl, C2-C10 
alkoxycarbonyl, C4-C11 cycloalkoxycarbonyl, C7-C11 
bicycloalkoxycarbonyl, C7-C11 aryloxycarbonyl, 
aryr(Gi-Cio alkoxy) carbbriyl, Ci-Ce ' ^ V ' 

15 ; alkylcarbonylpxy (C1-C4 alkoxy) carbonyl, Ce-Cio^ 
arylcarbonyloxy(Ci-C4 alkoxy) carbonyl, C4"Cii 
cycloalkylcarbonyloxy (C1-C4 alkoxy) carbonyl; ; 



R2a is r2 or R2(R3)N(R2N=)C-; 



20 



. . U is selected from: ' V v 
a single bond (i.e:/ U is; not^ present) , 
'-(C1-C7 alkyl)-, . , 

-.(C2-C7 alkenyl)", ; 
25 V -(C2-C7 alkynyl)-, 

-(aryl)- substituted with 0-3 R^^, or 
-(pyridyl)- substituted with 0-3. R^3;\ 



V is selected from: 
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•a single bond (i.e., .V is not present); 
- (C1-C7 alkyl)-, substituted with 0-3 groups 

independently selected from or R*^; 

-(C2"C7 alkenyl)-, substituted with 0-3 groups 
5, independently selected from R^ or r'^; 

-(C2-C7 alkynyl) substituted with 0-3 groups 

independently selected from R^pr r7; 
- (phenyl) -Q-,. said phenyl substituted with 0-2 
groups independently selected from R^. or r"^; 
10 - (pyridyl) -Q-, said pyridyl substituted with, 0-2 

groups independently selected from R^ or R*^; or 
- (pyridazinyl) -Q-,. said pyridazinyl substituted* 
with, 0-2 groups independently .selected from R^ 
or r"^' ' • . . * 

15 - ... ^ • 

Q . is selected froiti.: 

* a single bond (i.e., Q is not present) , 
^O-, -S{0)m-> -N(R12)_^ "(CH2)m-f -C(-O)-, 

-N(R5a)C(=0)-, -C(=0)N{R5a)-, -CH2O-, -OCH2-/ 
20 -CH2N(Rl2)-, -N(Rl2)CH2", -CH2C(=0)-, -C(=0)CH2-, 

-CH2S(0)in-/ or -S (0) xnCH2-, . 

provided thait.when b is a single bond, and R^-U-V- 
is a substituent on C5 of the central 5-membered 
25 ring of Formula I, then Q is not -0-, -S(0)m"/ 

-N(r1?).^ -C(=0)N(R5a)-, -CH2O-, CH2N(Rl2)- or 

-CH2S<0)nr; ' 

W is selected from: 
30 -{C(R4).2)nC(=0)N{R5a)-, or ' 

-C (=0) -N (R5a) - (C (R4) 2) n-; - 



X 



is selected from: 

. a single bond (i.e. X is absent) 
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- (C(R4)2)'n-C(R^) (r8)-C(R4) (R^^)-, with the proviso 
that when' n is 0 of 1, then at least one of R^^ or 
. ' ' R® is other than. H or methyl ; 

5 ' is selected from hydroxy/ Ci to Cio alkyloxy, C3 to 
: Cii cycloalkyloxy, Ce to Cio aryloxy, C7 to Cn 
■ atalkyloxy, C3 to Cio alkylcarbonylbxyaikyioxy, : C3 
to Cio alkoxycarbonyloxyalkyloxy, C2 to Cio 
alkoxycarbohylalkyloxy, C5 to Cio \ 
10 cycloalkylcarbonyloxyalkyloxy, C5 to Gio ' 

cyGloalkoxycarbonyloxyalkyloxy, C5 to Cio \ 
cycloalkoxycarbonylalkyloxy, C7 to Cn 
aryroxycarbonylalkvlox v , C a to C m> 



20 



aryioxycafbonyloxyalkyioxy, 6$ to C12 
15 arylcarbbnyloxyalkyloxy, C5 to Cio ' 

- alkbxyalkylcarbonyloxyalkyloxy,; C5 to Cio (S-alkyl^- 
1, 3-dioxa-cyclopenten-2-one-yl) methyioxy, Cio to C14 
(5-aryi-l, 3-dioxa-cyclopenten-2-one-yl) methyloxy, 
(r2).(r3)n-(Ci-Cio alkoxy)-; ' 



R^. is selected from H, Ci-Cio alkyl, Ci-Cio : 

alkylcarbonyl, aryl> arylalkyl, cycloalkyl^ or 
cycloalkylalkyl; ^ * ' 



2b alternately, two R^ groups on adjacent carbons may join 
to form a bond (i.e. a carbon-carbon double or 
triple: bond) ; 

R^^ is selected from H, hydroxy/ Ci-Ciq, alkoxy/ nitro, 
30 N(RS)R5a, -n(R12)r13, «N(r16)r17^ ' 

Ci-Cio alkyl substituted with 0-3 R^, 
aryl substituted with 0-3 Rf,- 
heteroaryl substituted with 0-3 R^ or ' 
Ci-Cio alkylcarbonyl; 



35 
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R^^ is selected from H, Ci-Ce alkyl, C2-C6 alkenyl, C2- 
Cs alkynyl, C3-C7 cycloalkyl, C7-C14 bicycloalkyl, 

hydroxy, Ci-Ce alkoxy, Ci-Ce alkylthio, Ci-Ce 

alkylsulf inyl, Ci-Cs alkylsulf onyl, nitro, Ci-Ce 
5 alkylcarbonyl, Ce-Cio aryl, -N(R12)r13. halo, CF3/ 

CN, Ci-Ce alkoxycarbonyl, carboxy, piperidinyl, 
morpholinyl or pyridinyl; : 

r5 is selected from H, Ci-Ce alkyl, C3-C6 alkenyl, C3-C11 
,10 cycloaikyl, C4-C11 cycloalkylmethyl, Ce-Cio aryl, 

C7-C11 arylalkyl, or Ci-Cio alkyl substituted with 
. 0-2 R4b; . • . / 

R^^, is selected from hydrogen, hydroxy, Ci to Cg alkyl, 
15 C3-C6 alkenyl, C3 to Cn cycloaikyl, C4 to Cn 

cycloalkylmethyl, Ci-Ce alkoxy, ; benzyloxy, Qe to Cio 
aryl, heteroaryl, heteroarylalkyl, €7 to Cn 
arylalkyl, . adamantylmethyl, or Ci-Cio alkyl 
substituted with 0-2 R^^; 

■20 • ; ' \ . ' . ■ . . _ • ■ . . 

alternately, r5 and R^^ when both are subst it uents on- the 
same nitrogen atom (as in -NR^RSa) can be taken* 
together with the nitrogen atom to which they are 
attached to foirm 3-azabicyclononyl, 1,2,3,4- 
25 tetrahydro-l-quinolinyl, 1,2,3, 4-tetrahydro-2- 

isoquinolinyl, 1-piperidinyl, 1-morpholinyl, 1- 
pyrrolidinyl, thiamorpholinyl, thiazolidinyl or 1- 
piperazinyl, each. being optionally .substituted with 
Ci-Ce alkyl, Ce-Cio aryl, heteroaryl^ C7-C11 
,30 arylalkyl, Ci-Ce alkylcarbonyl, C3-C7 

' . . cycloalkylcarbonyl,. Ci-Cs alkoxycarbonyl, C7-C11 
arylalkoxycarbonyl, Ci-Cg alkylsulf onyl or Ce-Cio 
arylsulfonyl; 
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R^^ is selected f rom. Ci-Ce alkyl, Ca-Ce alkenyl., C3-C11 - 

V cycloalkyi, C4-C11. cyGlbalkylmethyl, Ce-Cio aryl, 

C7-C11 arylalkyl, or Ci-Cio alkyl substituted with , 

0-2, R4b; / . ^ 

• 5 . ■ . ... • ■ ; ' ' . ^ : ' . ' ' • 

is selected from H, Ci-Cio alkyl, hydroxy, Ci-Cio 

^ ' alkoxy, nitro, Ci-Cio alkylcarbonyl, -N(r12)r13^ 

■ cyano, halo, CF3, CHO, COaR^/ C (=0) R^a/ cONRSR^a, 

\ 0C (-0)R5a^ 0C {=G).0R5h, OR^a, QC (=0) NR5R5a/ 0CH2C02R^, 

10 ; .C02CH2C02R^f NO2, NR5ac (=0)R5a^ NRSac(r=:0)OR^^/ 

NR5ac.{«0)NR5R5a, NR5as02NR5R5a^ NR5as02R5, S(0)mR^a^ 

.S02NR5R5a^ SiMe3, . C2 to €5 alkenyl, C3. to Cn. 

. cycloalkyl, G4 to Cn cycloalkylmethyl; „___ 

15 Ce to Cio aryl optionally substituted with 1-3 

groups seliscted from halogen, Ci-Cg alkoxy, Ci-Ce : 
alkyl, CF3, S(G)inMe, or -^NMe2; ' 

C7 to Cii arylalkyl, said aryl being optionally. 
20 substituted with 1-3 groups selected: from halogen,^ 

> Ci-Ce alkoxy, C1-C6 alkyl, CF3, S{0)inMe, or -NMe2; 

methylenedioxy when R^ is a substituent on aryl; or 

25 a 5-10 membered heterocyclic ring containing 1-3 N, 

: 0, or S heteroatoms, wherein said heterocyclic 
ring may be saturated,, partially, saturated, or 
. . fully . unsaturated, said .heterocyclic ring 

being substituted with 0-2 R*^; 



30 



R^a is selected from' C1-C4 alkyl, C1-C4 alkoxy, halo, ' 
: CF3, NO2, or NR12r13; 



R*^ is selected from H, Ci-Cio alkyl, hydroxy, Ci-Cio 
35 alkoxy, nitrp, Ci-Cio alkylcarbonyl, -N (r12) r13^ 
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cyano, halo, CF3, CHO, C02R^/ C(=-0)R^^, CONR^R^^v 
0C(=0)r53, 0C(=0)0RS*=>, O^Sa^ OC (=0) NR^R^a^ OCH2C02R^/ 

— C02CIl2C02R^f N02/ NR^^C (=0) R -' ^ ^ , NR -' >^C (-0) OR^^^, 

NR^ac (=0)NR5r^^, NR5as02NR5R5a^ NR5as02R^, S (O mR^^, 
S02Nr5r5^, C2 to Cs alkenyl, C3 to di cycloalkylr - 
, C4 to Cii cycloalkylmethyl, -Ce to Cio aryl> or C7 to 
Cii arylalkyl; 

r8 is selected from: 

R^; . ' 
Ci-CiO' alkyl, substituted with 0-3 R^; 
C2-C10 alkenyl, substituted with 0-3 R^; 
C2"Cio alkynyl, substituted with 0-3 R^; 
C3-C8 cycloalkyl, substituted with 0-3 R^; 
C5-C6 cycloalkenyl, substituted with 0-3* R^; 
aryl, substituted with 0-3 R^; 
. 5-10 membered heterocyclic ring containing 1-3 N, 

0,^or S heteroatoms, wherein said heterocyclic 
ring may be saturated, partially saturated, or 
fully unsaturated, said heterocyclic ring 
being substituted with 0-2 R^; 

R^2 and R^^ are independently H, Ci-Cio alkyl, Ci-Cip 
alkoxycarbonyl, Ci-Cio alkylcarbonyl, Ci-Cio 

25 alkylsulfonyl, aryl (Ci-Cio alkyl) sulfonyl, 

arylsulf onyl, aryl (C2tCio alkenyl) sulf onyl, 
heteroarylsulf onyl, aryl, C2"C6 alkenyl/ C3-C11 
cycloalkyl, C4-C11 cycloalkylalkyl, C7-C11 
arylalkyl^ C7-C11 arylcarbonyl, C4-C11 

30 / cyclpalkoxycarbonyl, C7-C11 bicycloalkoxycarbonyl, 

C7-C11 aryloxycarbonyl, heteroarylcarbonyl, 
heteroarylalkylcarbonyl, or 

aryl(Ci-Cio alkoxy) carbonyl, wherein said aryls are 
optionally substituted with 0-3 substituents 



10 



15 



wo 95/14683 PCTAJS94/131S5 

".. :."26* / ; , 

selected from the group consisting of: C1-C4 alkyl, , 
C1-C4 alkoxy, halo, CF3, and NO2; 

R^^ iis selected from H, Ci-Cio alkyl, Cia-Cio alkenyl, 
5 :G2-Gio alkynyl, Ci-Cio alkoxy, .-aryl, heteroaryl or 

Ci-Cio alkoxycarbonyl, C02R^ or -C (=0) N (R^) R^a; 

R^^ is selected from: 
; H; r6; "C02R^; -C (=0) N (R5) R5a . : ^ 

lOv Ci-Cio alkoxycarbonyl substituted with 0-2 R^; 

/ - Ci-Cio alkyl, , substituted with 0-3 R^; ^ 

C2-C10 alkenyl, substituted with 0r3 R^; , ; 

. . Ci-Cio alkoxy, substituted with 0-3 R^; 

aryl, substituted with 0-3 R^; or 
15 5-10 membered heterocyclic ring containing 1-3 N, - 

O, or S heteroatoms, wherein said heterocyclic 
' ring may be saturated, jpartially saturated, or 

fully unsaturated, said heterocyclic ring 
being substituted with 0-2 R^; ■ 
■ _20 ... - ^. . , - . , ,"•>. 

provided that when b is a double' bond, only one of R^^ 
or rIS is present; 

R^^ is selected from: 
25 -C(-0)-0-Rl8a^ ^ ; , 

-C(=0)-r1^^, 
, . -C(=0)N(Rl8b^^ ' : / • 

. ^C{=0)KHS02Rl^^, ■ . - ^ 
-C(=0)NHC|=0)Rl8b^ 
30 -C(=0)NHC(=0)PRl8a^ r 

-C(==0)NHS02NHRl8b^ , 

-C(=S)-NH-Rl8b^ . — 

■ - ' _NH-C(=0>-O-Rlfia, . 

; -NH-C{=0)-Rl8b^ • , 

'35^ -NH-C(=0)-NH-Rl8b^ " . , V 
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-S02-0-Rl6a^ 
GO2 N(1 0 ^)j 2 , 



rS02-NHC (=0)018^, 
-P(=S) (0RlSa)2, 
-P(=0) (ORl6a)2. 
-P(=S) (R^^^)z, 
-P(=0) (Rl8a) 2, or 




10 . , . . - . . 

R^*^ is selected from: H, Ci-Cio alkyl> C2-C6 alkenyl, C3- 
^11. cycloalkyl, C4-C15 cycloalkylalkyl, a-ryl, 
aryl(Ci-Cio alkyl)-; 

15 r1®^ is selected from: . 

Ci-Ce alkyl substituted with. 0-2 R^^, 
C2-C8 alkenyl substituted with' 0-2 R^^, 
C2-C8 alkynyl substituted with p-2 R^^^ 
C3-C8 cyclbalkyl substituted with 0-2 R^?, 

20 aryl substituted with 0-4 R^^, 

aryl (C1-C6 alkyl) - substituted with 0-4 R^^, 



25 



a 5-10 membered heterocyclic ring system having 1-3 
heteroatoms selected independently from 0, S, and 
N, said heterocyclic ring being substituted with 
0-4 r1^. 
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Ci-Ce alkyl substituted with a 5-10 membered 
heterocyclic ring system having 1-3 heteroatoms 
selected independently from O, S, and N, said 
heterocyclic ring being substituted with .0-4 R^^; 



Ri8b is selected from R^^^ -h; 
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is selected from H, halogen, CFa, Cn/ NO2, NR^^rIS^ 
Ci-Pe alkyl, alkenyl, C2-C6 alkynyl'V C3-C11 

cycloalkyl/ C4-C11 cycloalkylalkyl, aryl/ aryl(Ci-C6 
alkyl)-, Gi-Ce alkoxy, or C1-C4 alkoxycarbonyl;. 

m is 0-2; ^ 

, n . is 0-4; , . ' / . * - ' 

q is 1-7; * ' - 

r is p-3; 



10 



provided that n, q and r are chosen . such that the nun^er 
of atoms connecting and Y is in the range of 
8-18. \ ^ 



15 [7] Preferred compounds of this second. embodiment are 
those compounds of Formula la: 

. • .,N.. .... ...... jj^j : , _ : .. 

wherein : ' 

Z is selected from a bond (i;e . is absent) , O, or S; 
and/or , . ' ■ ' • 

.r2 is selected from H, aryl (Ci-Cio' alkoxy) carbonyl, or 
Ci-Cio .alkoxycarbqhyl; and/or 



20 



25 • 



is -(CH2)nC(=0)N(R5a)-; and/or 



30 



X is - (C(r4)2)„-C(R4) (r8)_ch(r4)_, „ith the proviso 
that when n is 0 or 1, then at least one of R^a or 
is other than H or methyl;, and/or 

r5 is selected from H or Ci-Cio alkyl -substituted with- 
0-6 R4b; and/or ' 
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is, selected from H, Ci-Cio alkyl, hydroxy, Ci-Cio 
alkoxy, nit.ro, Cj-Cio alky 1 carhony 1 , - N (r12 )r 13^ 



-rNR^RSa^ C02R5> S(0)niR^, OR^/ cyano,.halo; r 
5 ' ■ ■ . , ^ ■ ' ■ * ' ■■ ' ■ , ' 

Ce to Cio aryl optionally substituted with 1-3 
' groups selected from halogen, Ci-Ce alkoxy, . Ci-Ce 
alkylv CF3, S(0)inMe, or -NMe2:; * ' 

10 C7 to Cii arylalkyl, said' aryl being . optionally 

substituted with 1-3 groups selected from. halogen, 
Ci-Ce alkoxy, Ci-Ce alkyl, CF3, S(0)niMe, or -NMe2; 



15 



methylenedioxy when R^ is a substituent* on aryl; or 



a 5-10 membered heterocyclic ring containing 1-3 N, 
O, or S heteroatoms, wherein said heterocyclic 
ring may be saturated, partially/ saturated,* or 
fully unsaturated, said heterocyclic ring: 
20 being substituted with 0-2 r"^; and/or / . 

R'^ is selected^from selected from H, *Ci-Cio alkyl, 
. . hydroxy/ Ci-Cio alkoxy, nitrb, Ci-Cio alkylcarbonyl, 

-N(r12)r13^ cy^no,, or halo; and/or 

25 - ■ ' ^ '■''*. ■;■ ' ' V 

r8 is selected from: , 

-CONR^NRSa; -C02R^; - ' ' 

Ci-Cio alkyl, substituted with 0-3 R.^; ^ 
C2-C10 alkenyl, substituted with 0-3 R^; • 
30 .C2-C10 alkynyl, substituted with 0-3 R^, 

. C3-C8 cy.clbalkyl, substituted with 0-3 R^,v 
C5-C6 cycloalkenyl, substituted with 0-3. R^; 
aryl, substituted with 6-2 R^; 

5.-10 membered heterocyclic ring cdntaining 1-3 N, 
35 O, or S heteroatoms, wherein said heterocyclic 

ring may be saturated, partially saturated, or* 
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. fully unsaturated, said heterocyclic ring 
being substituted with 0^2 R^; and/or 



and R^^^re each independently selected from H, 
5 . .Ci-Cio alkyl, Ci-Cio alkoxycarbonyl/ .Ci-Cio 

alkylcarbonyl,, Gi-Cio alkylsulf onyl, 
. ^ S5yl (Ci-Cio alkyl) sulfonyl, arylsulf onyl; aryly 

heteroarylcarboriylV or heteroaryialkyicarbonyl, . . / 
wherein said aryls are optionally substituted with 
10 • , 0-3 substituents selected from the group consisting 
; of: C1-C4 aikyl, C1-C4 alkoxy, halo/ CF3, and NO2 . 

[6] Further preferred compounds of this second . , 

embodiment are- those compounds Of Formula. I^^^^^^ / - 

R'^V-^,0 ■ ^^^Y 

, ;■. ■: , ■ ' " (la)', v. .. , 

'■ wherein:,. . , . '' ". -. 

20 Z is selected^ from a , bond, (i/e.. is a^^ br 6; and/or \ 
. W , is -(CH2)nC(=0>Nm^^^ 

X is -C{r4) (r8.)_c(r4)2-. ' . 

25 ' . ■ ' ';, . ,. ■. '■ ■ ' ■• , ■; ■ 

- [9] Further preferre'd cbmpbunds" of this second ' " 

embodiment are compounds pf Fontiiila la, wherein: ■ • . 

.. Rl is. R2NHG(=NR2)- or r2nhC(=NR2)NH- and V is .phenylehe 
30 or pyridylene, or 
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and V is a single bond (i.e. v 
is absent) ; . . ; 

- n is 1 or 2; ■ ' - . ' . 

' 5 ■ ■ ^ - : ' ' ' ' 

X is -CHR8CH2-; 

Y is selected from: 
* 'hydroxy; 
10 Ci to Cio alkoxy; 

methylcarbony loxymethoxy- . - 
ethy Icarbony loxymethoxy- ; 
t^butylcarbonyloxymethoxy-;-;^"; 

cyclohexylcarbonyldxymethb^ ' . ^ 

15 1- (methylcarbonyloxy) ethoxy-; . . ' . 

l-,(et^y^<=arbbnyioxy) ethoxy-; ' ' / 

l-.(t-butylcarbonyloxy) ethbxy-; 
l- (cyclohexylcarbonyloxy) ethoxy-; 

i-propyloxycarbonyloxymethoxy- ; 
20 t-butyloxycarbony loxymethoxy-; 

1- (i-propyloxycarbonyloxy) ethoxy-; 

.1- (cyclohexyloxycarbonyloxy) ethoxy-; 

1- (t-butyloxycarbonyloxy) ethoxy-^;' 

dimethylaminoethoxy- ; 
25 diethylaminoethoxy-; 

(5-methyl-l, 3-dioxacyclopehten-2-on-4-yl) roethoxy-; 

(5- ( t-butyl) -1, 3-dioxacycloperiten-2-oh-4- 

yl)methoxy-; ^ 

(1, 3-dioxa-5-phenyl-cyclopenten-2-on-4-yl) methoxy-; 
30 1- (2- (,2-methoxypropyl) carbonyloxy ) ethoxy- ; 
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is selected from C1-C4 alkyl, hydroxy, C1-C4 - 
alkoxy, nitro, Ci-Cio alkylcarbonyl, -N(R^2)R^3, 
-NR5R5a^ C02R5> S (0)niR^, 0R5, cyano/ halo; 

' 5 C6 to Cio aryl optionally substituted with 1-3 • 

groups selected from "halogen, Cx-Ce alkoxy, Ci-Cg 
aikyl, GF3, S(0)mMe/ or -NMe27. " 



10 



methylenedioxy when R^ is a substituent on aryl; or' 

a heterocyclic ring system selected from pyridinyl, 
,furanyl, thiazolyl, thienyl, pyrrolyl, 
pyrazolyl, triazolyl, imidazolyl,. 



15 



20 



r8 



25 



behzof ufariyr/ IntfoiyiV indoliriyf^' quinoTihyl/ 
isoquinolinyl, benzimidazolyl/ piperidinyl, 
tetrahydrofuranyl, pyranyl, pyridinyl, 3H- 
indolyl, carbazolyl, pyrrolidinyiv : 
piperidinyl, indolinyl, isoxazolinyl or 
. morpholinyl; 

is selected from: 

-CONR^NRSa; -C02R^; . 

Ci-Cio alkyl, substituted with 0-3 R^; 

C2-C10 alkenyl, substituted with 0-3 R^; ' 

G2-C10 alkynyl, substituted. with 0-3 R^, 

C3-C8 cycloalkyl, substituted with 0-3 R^; 

aryl, substituted with 0-2 R^; 



30 



35 



a heterocyclic ring system selected from pyridinyl/ 
furanyl, thiazolyl, thienyl, pyrrolyl, pyrazolyl, 
triazolyl, imidazolyl, benzof uranyl, indolyl,, 
indolinyl, quinolinyl, isoquinolinyl, isoxazolinyl, 
benzimidazolyl, piperidinyl, tetrahydrof uranyl, 
pyranyl, pyridinyl, 3H-indolyl, carbazolyl, 
pyrrolidinyl, piperidinyl, ' indolinyl, or 
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morpholinyl, said heterocyclic ring being 
substituted with. 0-2 R^; 

is selected from H, Ci^Cs alkyl, C1-C4 
5 alkoxycarbonyl, Ci-Ce, alkylcarbdnyl, Ci-Ce 

alkylsulfonyl, aryl (Ci'-C4 alkyl ) sulf onyl, 
arylsulf onyl, . aryl, pyridylcarbonyl or 
pyridylmethylcarbonyl, wherein said aryls are 
optionally, substituted with 0-3 substituents 
10 « selected from the group consisting^ of : C1-C4 alkyl, 

C1-C4 . alkoxy, halo, CF3,. and NO2; and 

r13 is H. 

■ - ■ - * - ' ■ ■ ■ . " * 

15 [10] Specifically preferred compounds of^ this second • 

embodiment are compounds,' or pharmaceutically acceptable 
salt or prodrug forms thereof, selected from: 

3 (R, S)-{5(R, S) -N- [3- (4-amidinophenyl) isoxazolin-5- 
20 ylacetyl),amino}-3-phenylpropano,ic acid; 

3 (K, S) -{5 (R, S) -N- [3- (4-amidinophenyl) isoxazolin-5r- 

ylacetyl] amino )-pentanoic acid; / / 
3 (^) - {5 (K, S) -N- [3- (4-amidinophenyl) isoxazplin-5- 
ylacetyl] amino }heptanoic acid; 
25 3(i?, S),-{5(i?,S)-Js^- [3- (4-amidinophenyl) isoxazolin-S- 
ylacetyl] amino}-4- (phenylthio) butanoic acid;^ 
3 (K, S) -{5 {R, S) -N- [3- (4-amidinophenyl) ispxazolin-,5- 

ylacetyl ] amino }-4- (phenylsulfonamido.) butanoic acid; 
3 (K, S) -{5 (K, S) -N- (3- (4-amidinophenyl) isoxazolin-5-; 
30 ylacetyl] amino}"4- (n-butylsulfonamido) butanoic 

acid;, 

3 (S) - {5 (R^ S) -N- [3- (4-amidinophenyl) isoxazplin-5- 
ylacetyl] amino}-3- 

(adamantylmethylaminocarbonyl) propanoic acid; 
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3 (S)-{5 (K;s)-N-[3-'(4-amidinophenyl) isoxazolin-S- 
. ylacetyl]amino}-3- (1- - 
azabicyclp [3. 2.2] nonylcarboriyl) propanoic acid;;/ 
,v ' ;3{S).-{5(i^,S)-N-[3-(4"amidinophenyl)isoxa 

■5 ylacetyl ] amino) -3- (phenethylaminocarbonyl) propanoic 

. . acid. ■ - ■ ' ' : ... 

' 3{i?)-{5(i?;S)-N-[3-(4-amidinophenyl)isoxa20lin"5^ 

/ ylacetyllamino}-3-(3-pyridylethyl)propanoic a 
3 (i?) -{5 (J^,5)-N- [3- (4-amidinophenyl) isoxazolin-5-, 
"10 ' ylacetyl]amino}-3- {2-pyridylethyl)propanoic acid. , • 

3(i^)-{5(i?/5)"N-[3T|4-arnidinopheiiyl)isoxazolin-5- , ; 

ylacetyl] amino } -3- (phenylpropyl) propanoic acid. 

\- [11] " 'Also preferred compounds of the second ' 

■ 15 embodiment are those "compounds - Of Formula Ic: ■ 



Rl-U-V 



N-0 

(Ic) 



20 wherein: \ . 

b^is a single . or double bond; 

is selected from R2a.{R3)N-, R2(R3)N(R2N=)C-, 
; R2a (R3) N (CH2) qZ-, R2 (r3) n (r2n=) C (CH2) qZ-, 
2S . R2 (R3yN (R2N=) CN (R2) -,/^^^^^ . ; ^ 



(CH2)nZ— ^ . - 

^ 





or 
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(CM2)n 



^(CH2)nZ- 



/ 



2 is selected from a bond (i.e, is absent) , or S; 

5. r2 and r3 are independently selected from H, aryl(Ci-Cio 
■ ' ' . alkoxy) carbonyl, or Ci-Cio alkoxycarbonyl; 

R2a is'R2 or r2 (R3) n (r2n=) C; 
10 U is a single bond (i.e., U is not present), 

V is selected, from: . .. 

a single bond {i.e., V is not present) ; 
- (C1-C7 alkyl) -, substituted: with 0-3 groups 
15 , independently selected from R^ or R? ; 

-(C2-C7 alkenyl)-, substituted with 0-3 groups 

independently selected from R^ or r'^; 
-(C2-C7 alkynyl)-, substituted with 0-3 groups 
independently selected from R^. or R'^; 
20 - (phenyl) -Q-, said phenyl substituted with 0-2 

groups independently selected from R^ or R'^; 
- (pyridyl)-Q-, said pyridyl substituted with 0-2 

groups independently selected from R^ or e7 ; or 
- (pyridazinyl) -Q-, said pyridazinyl substituted 
25 with 0-2 groups independently selected from R^ 

or R'^' 

Q is selected from 

a single bond (i.e., Q is not present), 
30 . -o-^ -s(0)m", -N(Rl2)-^ -(CH2)m-, -;C(=0)-, 

-N(R5a)C(=0)-, -C(=0)N(R5a)-,^CH20-, -OCH2-, 
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-CH2N(Rl2)_, -N(Rl2)CH2-, -CH2C{=0)-, -C(=0)CH2-, 
■ . . -CH2S(0)m-, or -S(0)i„CH2r, 

provided that when b is a single bond, and R^-U-V- . 
5 is a substituent on C5 of the central 5-membered 

ring in Formula I, then Q is not -0-, -S(0)in-, 
-N(R12)-, -c(=0)N(R5a)--, -CH2O-, CH2N(R12.)- or 
-CH2S(p)m-; = . 

• 10 . W is. selected from: . 

— (C(R4)2)-C(=0)-N(R5a)-, or . 
. ,-C(=0)-N(R5a)^(C(R4)2)-;, ' • 

X " is -C(R4)2-CHR4a-; ....... . . 

■ ' ' ■ ■„ , ; . ■ ■ ■ . " .." \ ' ' ■ . ' •• ^ : . ■ ■; 

is selected from H, Ci-Cio " alkyl, Ci-Gio 
alkylcarfaonyl, aryl, arylalkyl, cycroalkyi, or 
» cycloalkylalkyl; 

20 R^^ is selected from hydroxy, Ci-Cio alkoxy, nitro, . ; - 

-N(RS)RSa, -N(r12)r13^ or -N(r16)r17, , , . \ ; 

Ci-Cio alkyl substituted with 0-3. R^, ' 
aryl substituted with 0-3 R^, 
heteroaryl substituted with 0-3 R^, or 
- 25 Ci-Cio alkylcarbonyl; . 

R^^ is selected from H, Ci-Cg alkyl, Ca-Ce alkenyl, C2- 
C6 alkynylv hydroxy/ Ci-Ce alkoxy, Ci-Ce. alkylthio, 
Ci-Ce alkylsulfinyl, Ci-Cg alkylsulfohyi, hitro, 
30 ^ C1-C6 alkylcarbonyl, Ce-Cio aryl, -N{r12)r13^ halo, . 

CF3^ CN, Ci-Cg alkoxycarbonyl, carboxy, piperidinyl, 
morpholinyl or pyridyl; / 



35 



r5 is selected from H or Ci-Cio alkyl substituted with 
0-6 R^b; ^ . ^ 
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R^^ is selected from hydrogen, hydroxy, Ci to Cb alkyl, 

G? to Ci; alkenyl, to Cn cvcloalkyl, C4 to Cn 

cycloalkylmethyl, Ci-Ce alkoxy, benzyloxy, Ce to Cio 
5 aryl, heteroaryl, heteroarylalkyl, C7 to Cn 

arylalkyl, or adamant ylmethyl, Ci-Cio alkyl 
substituted with 0-2 R^^; 

alternately, R^ and R^^ can be taken together to be 3- 
10 azabicyclononyl, 1,2, 3, 4-tetrahydro-l-quinolinyl, 

1, 2, 3, 4-tetrahydro-2-isoquinolinyl, 1-piperidinyl, 
1-morpholinyl, l-pyrrolidinyl, thiamorpholinyl, 
thiazolidinyl or l-piperazinyl, each being 
optionally substituted with Ci-Ce alkyl, Cg-Cio 
15 aryl, heteroaryl, G7-C11 arylalkyl, Ci-Ce . 

, alkylcarbonyl, C3-C7 cycloalkylcarbonyl, Ci-Cg 
alkoxycarbonyl or .C7-C11 arylalkoxycarbonyl; 

R^b is selected from Ci-Cg alkyl, C2-C6 alkenyl, C3-C11 
20 cycloalky.l, C4-C11 cycloalkylmethyl, Qe-Cio aryl, 

C7-C11 arylalkyl, or Ci-Cio alkyl substituted with 
0-2 R4b ; ^ 

Y . is selected from hydroxy, Ci to Gio alkyloxy, C3 to 
25 Gil cycloalkyloxy, Gg to Gio aryloxy, G7 to Gn 

aralkyloxy, G3 to Gio alkylcarbonyloxyalkyloxy, G3 
to Gio alkoxycarbonyloxyalkylpxy, G2 to Gio 
alkoxycarbonylalkyloxy, G5 to Gio 
cycloalkylcarbonyioxyalkyloxy, G5 -to Gio 
30 cycloalkoxycarbonyloxyalkyloxy, G5 to Cio 

cycloalkoxycarbonylalkyloxy, G7 to Gn - 
aryloxycarbonylalkyloxy, Cq to G12 
aryloxycarbonyloxyalkyloxy, Gs to G12 
arylcarbonylpxyalkyloxy, G5 to Gio 
35 alkoxyalkylcarbonyloxyalkyioxy, G5 to Gio (5-alkyl- 

1, 3-dioxa-cyclopenten-2-one-yl)methyloxy, or Gio to 
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Ci4 (5-aryl-l, 3-dioxa-cyclopenten-2-one- 
yDmethylpxy; ^ 

and r'' are each independently selected, from h/ Ci-Cio 
.5 alkyl, hydroxy, Ci-Cio alkoxy, nitro, Ci-Cio 

alkylcarbonyl, -N(r12)r13^ cyano, or halo; 

r12 and R^3 are each independently selected from H, 
Ci-Cio alkyl, Ci-Cio alkoxycarbonyl, Ci-Cio 
10 .alkylcarbonyl, Ci-Cio, alkylsulfonyl, 

aryl(Ci-Cio alkyl) sulfonyl, arylsulfonyl, . . 
heteroarylcarbonyl, heteroarylalkylcarbonyl or . 
aryl, wherein said aryls are optionally substituted 

15 consisting of : Gi-C4 alkyl, Ci-C4 alkoxy, halo, CF3/ 

^ and NO2; " . • 

r15 is selected from H, d-Cio ai)cyi, C2-Cio alkenyl, 
, C2-C10 aikynyl, Ci-Cio alkoxy, aryl, heteroaryl or 
20 _ : C alkoxycarbonyl, C02R^ or -C (=0) N (R?) R^a; . _ 

r16 is selected from: 
-C(=0)-0-Rlfia, 
-G(^0)-Rl8b^ 
25 -C(=0)N(Rl8b)2, V 

-S02-R1®^, or : : ' 

^S02"N(Rl8b)27 ^ 



R^'^ is selected from: H or ei-C4 alkyl; 



30 



Rl8a is selected from: 

. Ci-Ca alkyl substitutied with '0-2 Rl9, 
C2-C8 alkenyl substituted: with 0-^-r19, ■ 
C2-C8 alkynyl substituted with 0-2 R^^, 
35 ' : .X3-C8 cycloalkyl substituted with 0-2^ R^^, 
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aryl substituted with 0-4 R^^, 

aryl(Ci-C6 alkyl)- substituted with 0-4 R^^, 

a 'heterocyclic ring system selected from pyridinyl, 
5 furahyl, thiazolyl, thienyl, pyrrolyl, pyrazolyl, 

' triazolyl,, imidazolyl, benzof ur'anyl, ihdolyl, 
indolinyl, quinolinyl, isoquinolinyl, isoxazolinyl, 
benzimidazolyl, piperidinyl, tetrahydrof uranyl, 
pyranyl, pyrimidinyl, 3H-indolyl^ carbazolyl, 
10 pyrrolidinyl, piperidinyl, indolinyl; or 

morpholinyl, said heterocyclic ring being 
substituted with 0-4 R^^; 

Ci"C6 alkyl substituted with a heterocyclic ring 
15 ^ system selected f rom. pyridinyl, furanyl, thiazolyl, 

thienyl, pyrrolyl, pyrazolyl, imldazolyl, 
isoxazolinyl, benzof uranyl, indolyl, indolenyl, 
quinolinyl, isoquinolinyl, benzimidazolyl, 
piperidinyl, tetrahydrof uranyl, pyranyl, pyridinyl, 
20 3//-indolyl, indolyl, carbazole, pyrrolidinyl, 

piperidinyl, indolinyl, or mofphblinyL, said 
heterocyclic ring being substituted with 0-4 R^^; 

Rl8b is selected from Rl8a or H; 

25 

r1^ is selected from H, halogen, CF3, CN, NO2, Nr12r13^ 
Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl, Ci-Ge 
alkoxy, C3-C11 cycloalkyl, C4-Cii cycloalkylalkyl, 
aryl, heteroaryl, aryKCi-Ce alkyl)-, or C1-C4 
30 alkoxycarbonyl; 



n 

q 

r 



is 0-4; 
is 1-7; 
is 0-3; 
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provided that n, q, and r are chosen. such that the 

r^umber of atoms between r\ and Y is in the range of 

8-17: .' . ' . • _ / . 

5 [12] ; Further preferred compounds of ■ the second 

embodiment of Formula ,Ic are those compounds of Formula 

" - -"^ Ih: ■ ' ' ■ ^ ■ - - ■ : ■ ■ ■■ - ' 



10 (lb) 



; is selected from: r2(r3)n-, r2nh (R2n=) g-, 
15. R2nH(r2n=)CNH-, r2r3n(CH2)p«Z-, 

r2nh(R2n=)CNH(CH2)p-Z- or 




or 



20 ' R2»R3N 



n is 0-1; 
p' is 4-6; 
p" is 2-4; 




25 



2 is selected from a bond (i.e. is absent) or 0; 
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V is a single bond (i.e., V is hot present), 
- (phenyl )- or - (pyr idyl )- ; 

W is selected from: 
5 ' -(C(R4)2)-C(=0)-N(R5a)-, 

-C(=6)-N(R5a)_cH2-; 
X is selected from: 

-CH2--CHN(r16)r17-, or . ' 
10 -CH2-CHNR5R5a_; ' 

Y is selected from: ^ 
hydroxy; 

Ci to Cio alkoxy; . 
15 methylcarbonyloxymethoxy-;' 

ethylcarbonyloxymethoxy- ; 

t-butylcarbonyloxymethoxy- ; 

cyclohexylcarbonyloxymethoxy-; 

1^ (methylcarbohyloxy) ethoxy--; • . . 
20 ; 1- (ethylcarbonyloxy) ethoxy-; 

1- (t-butylcarbonyloxy) ethoxy-; * 

1- (cyclohexylcarbonyloxy) ethoxy-; 

i^propyloxycarbonyloxymethoxy- ; 

t-butyloxy carbony loxymethoxy- ; 
25 1- (i-propy loxycarbonyloxy) ethoxy-; 

1- (cyclohexyloxycarbonyloxy) ethoxy-; 

l-(t-butyloxycarbonyloxy) ethoxy-; " 

dime thy laminoethoxy-; v 

-diethylamihoethoxy-; ' 
30 (5-methyl-l, 3-dioxacyclopenten-2-on-4-yl) methoxy-; 

(5- ( t-butyl) -1, 3-dioxacyclopenteri-2-on-4- , 

yl) methoxy-; 

(1, 3-:dioxa-5-phenyl-cyclopenten-2-on-4-yl) methoxy-; 
1- (2- (2-methoxypropyl) carbonyloxy) ethoxy-; 



35 



R^^ is selected from: 
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-C|=0).-0-Rl8a^ ^ 

• -C(=0)-Rl6^> \ . " 

'-S(=0)2-R^^^ or 

-S02-N(Rl8b)2; . . _ , 

R^"^ is selected f rom H or C1-C5 alkyl; 



R^fis is selected from: 

Ci-Ce alkyl substituted with 0-2 R^^, 
10 G2-C8 alkenyl substituted with 0-2 R^^, 

C2-C8 alkyhyl substituted with 0-2 
C3-CQ' cycloalkyl substituted with /0-2 R^?, 
aryl substituted with 0-4 r1^. 



15 



20 



25 



30 



- ary r ( Cx^C e ^^Bcy r r=^suB^i 

a heterocyclic ring system selected from pyridinyl, 
furanyl, thiazolyl, thienyl, pyrrolyly pyfazolyl, 
triazolyl, imidazply;l,. benzofuranyl, indolyl, 
indplinyl/ qulnolinyl, isoquinolinyl, isoxazolinyl, 
benzimidazolyl, piperidinyl,- tetrahydrofuranYl, 
pyranyl, pyrimidinyl,. 3H-indolyl, carbazolyl, 
pyrrolidinyl, piperidinyl/ indolinyl,; or ; 
morpholinyl/ said heterocyclic ring, being . 
substituted with 0-4 R?-^; 

C1-C6 alkyl substitutisd with a heterocyclic ring 
system selected from. pyridinyl,: furanyl, thiazolyl> 
thienyl,. pyrrolyl, pyrazolyl,..imidazolyl, . 
isoxazolinyl, benzofuranyl, . indolyl, indolenyl, 
quinolinyl, isoquinolinyl, benzimidazolyl, 
: piperidinyl, tetrahydrofurariyl, pyranyl, pyridinyl, 
3H-indolyl, indolyl, carbazole, pyrrolidinyl, 
piper idinyl, indolinyl, or morpholinyl/ said 
heterocyclic ring being substituted with 0-4 R^^. 



35 
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[13] Further preferred compounds of Formula lb are 
those compounds wherein: 

Rl is r2nh(r2n=)C- or r2hn (r2n=) CNH- and ■ V is phenylene 
5 or pyridylene; or 

Rl is . . - - 

and V is a single bond (i.e. V 
is absent) ; . 

10 ; ' 

n is 1 or 2 ; . ^ 

pl8a is selected from: 

, C1-C4 alkyl substituted with 0-2 R^?/-^ - 
C2-C4 alkenyl substituted with " 0-2 R^^, 
C2-C4 alkynyl substituted with 0-2 R^^^; 
C3-C7 cycloalkyl substituted with 0-2 R^^, ' 
aryl substituted with 0-4 R^^, 
aryl(Ci-C4 alkyl) - substituted with 0-4. R^^, 

a heterocyclic ring system selected from pyridinyl, 
fuiranyl, thiazolyl, thienyl, pyrrolyl, pyrazolyl, 
triazolyl, imidazolyl, benzof uranyl, indolyl, 
indolinyl, quinolinyl, isoquinolinyl, isoxazolinyl, 
benzimidazolyl, piperidinyl, tetrahydrof uranyl, 
pyranyl, pyrimidinyl, 3//-indolyl, carbazolyl, 
pyrrolidinyl, piperidinyl, indolinyl, isoxazolinyl 
or morpholinyl, said heterocyclic ring being 
substituted with 0-4 R^^;/. ; 

* C1-C4 alkyl substituted with a heterocyclic ring ' 
system selected from pyridinyl, furanyl, thiazolyl, 
thienyl, pyrrolyl, pyrazolyl, imidazolyl. 



15 



20 



25 



30 
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isoxazolinyl, benzofuranyl,- indolyl, dndolenyl, 
■ quinolinyl, . isoquinplinyl, benzimidazolyl, 

' piperidinyl, tetrahydrofuranyl, pyranyl, pyridinyl, 
3f/-indolyl, ^indolyl; carbazole, pyrrolidinyl; 
. .5, . piperidinyl, indolinyl,. isoxazolinyl or- 

mprpholinyl, said heterocyclic ring being 
.substituted with 0-4 R^^. - 

[14] Specifically preferred compounds of Formula lb are 
10 compounds, or pharmaceutically acceptable salt. forms . 
thereof, selected from: 

• . n3- [ 2- { 3- ( 4 -f ormamidinophenyl ) -isoxazolin- 5 (K/ Sj-yl ^ 

15 diaminopropanoic acid; 

n3-I2- {3- (4-formamidlnophenyl)-isoxazolin-5 (K,S>)-yl)- 
. . acetyl] -N2- (4-methyl-phenyl--sulf onyl) -2, 3" (S) - 
diaminopropanoic acid; ■r ' ' ■ ■ - 
N^- [2-{3- (4-formamidinop]ienyl)-isoxazolin-5 (K, S ; 

, acetyl]-N2-(butanesuifonyl)-2,3-(S)- - : . . \. - ; 

diaminopropanoic acid; * . . 

[2- { 3" (4-f drmamidinoph 
^ ;.acetyl]-N2-(pr6pahesulfonyl)-2,3-(S)- 
diaminopropanoic acid; 
25 n3-[2~{3- (4-formamidinophenyl)"isoxazoiin"5 (K^Sj-yD- 
acetyl] -N2- (ethanesulf onyl) -2/3- (Sy^ 
- diaminopropanoic acid; 

n3- [2-{3- (47formamidinophenyl)-Tisoxazolin-5 (i^,S;-yl}" _ 

V acetyll.-N2- (methyloxycarb6nyl) -2,3- (S).- ' 
30 . diaminopropanoic acid;- 

n3- [2-{3- (4-f ormamidinbphenyl) -isoxazolin-5 (i^, SI-yD- 
acetyl] -N2- (ethyloxycarbonyl) -2, 3- (S) - 
diaminopropanoic acid; \ . - 



20 
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[2- {3- (4-formamidinophenyl) -isoxazolin-S S;-yl }- 
acetyl] -N2- ( 1-propyloxycarbonyl) -2 , 3- (S) - 
■ diaminopropanoic acid: ' • ■ ■ 



[2- {3- (4"formamidinophenyl) -isoxazolin-S {R, S)-yl ]- 
5 acetyl] -N2- (2-propyroxycarbonyi) -2,3^ (S) " 

diaminopropanoic acid; 
N^- [2- {3- (4-formamidinophenyl) -isoxazolin-5 (Rr S)-yl}- 
acetyl)-N2- (n-butyloxycarbonyl) -2, 3- (S) - 
^ diaminopropanoic acid; . 
10 N?- [2- {3- (4-formamidinophenyl) -isoxazolin-5 {R)-yl}- 
acetyl)-N2- (n-butyloxycarbonyl)-2; 3- (S)- 
diaminopropahoic acid; 
N^- [2- {3- (4-formamidinophenyl) -isoxazolin-5 (S;-yl}- 
acetyl) -N2- (n-butyloxycarbonyl) -2, 3- (S) - 
15 diaminopropanoic acid; 

N^- [2-{3- (4-formamidinoprienyl) -isoxazoliri-5 (-R^-yl}-^ 
acetyl ) -N2- (n-butyloxycarbonyl ) ^2 , 3r (R) - 
diaminopropanoic acid; 
N^- [2- {3- (4-formamidinophenyl) -isoxazblin-5(S/-yl }- 
20 acetyl) -N2- (n-butyloxycarbonyl) -2,3- (R)- 

diaminopropanoic acid; 
N^- [2- { 3-, ( 4-formamidinophenyl ) -isoxazolin-5 (R, S) -yl } - 
acetyl ) -N2 T- (2-butyloxycarbonyl)'-2, 3- (S) - 
diaminopropanoic acid; 
25 N^- [2- {3- (4-formamidinophenyl) -isoxazolin-5 (jR,s;-yl}- 
acet y 1 ] -N2- ( 1- ( 2-methy 1 ) -propy loxycarbony 1 ) -i2 , 3- 
(S) -diaminopropanoic acid; 
N^- [2- {3- (4-formamidinophenyl) -isoxazoliri-5 {-R, S;-yl)- 
acetyl)-N2- (2- (2-methyl) -propyloxycarbonyl) -2, 3- 
30 (S) -diaminopropanoic acid; 

N^- [2- {3- (4-f ormamidinpphenyl ) -isoxaz6lin-5 (R,S) -yl }- 
acetyl]-N2- (benzyloxycarbonyl) -2, 3- (S) - 
diaminopropanoic acid; 
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N^- [2- { 3- ( 4-f ormamidinophenyl ) -isoxazolin-S (i?; -yl } - . 

acetyl]-N2-(ben2yloxycarbbnyl)-2, 3- (S)- 

diaminopropanoic acid; 
N^- [2-{3- (4-formamidinophenyl)-isoxazolin-5 (S;-yl}- 
- 5 , acetyl ]-N2- (ben2yloxycarbpn7^ 

diaminopropanoic acid;.. 
n3- [2^ {3- (4-f ormamidinophenyl) -ispxazolin-5 (K, s;-yl_}- 

acetyl] -N2- (4-methylbenzyioxycarbonyl)>-2, 3- (S) - _ 

diamindpropanoic acid; 
10 N^- [2-{3-r (4-formamidinopheriyl) -isoxazolin-5 (-R/5;-yl }- 

acetyl] -N2- (4-methoxyben2yloxycarbonyl) -2 / 3- (S) - 

diaminopropanoic acid; 
n3_ [2-{3- (4-f ormamidinophenyl ) -isbxazolin-S (K, S/-yl^ 

15 diaminopropanoic acid; ' > 

N^- [2-{3- (4-formamidihophenyl) -isoxazolin-5 (i^, S>-yl }- 
acetyl] -N2- (4-bromobenzyloxycarbonyl:)-2,-3- (S)- 
, , diaminopropanoic acid; . 
N^- [2- {3-r (4-f ormamidinophenyi) -isoxazolih-S (K/ 5;-yl }- 
20 acetyll-K2- U-fluprobenzyloxycarbonyl) -2, 3- (S) - 

diaminopropanoic acid; ^ 
N3-'[-2-{3-.(4-formamidinophenyl)-isoxazolin-5 S;-yl}- 
acetyl] -N2- (4-plienoxybenzyloxy.carbonyl) -2, 3- (S)- 
. diaminopropanoic acid; 
25 n3- [2-^{3- {4-formamidinophenyl>-isoxazolin-5 {R,S)-yl}- 
ab€tyl]-N2- (2-(methyloxyetllyl) TOxycarbonyl)-2,3- 
(S)-diam^nopropanpic acid; 
N^- [2-{3- (4-f ormamidinophenyl) -isoxazolin-5 (i?, S;-yl }- 
acet yl ] -N2- ( 2-pyridihy Icarbony 1 ) -2 , 3- ( S ) - . 
30 diaminopropanoic acid; 

N^- [2- {3- (4-f ormamidinophenyl) -isoxazolin-S ti^y 5/-yl }- 
acetyl)-N2- (3Tpyridinylcarbonyl) -2, 3- (S) - V 
diaminopropanoic acid;- , ^ 



N^- [2-t{ 3" (4-formamiciinophenyl ) -isoxazolin-S IR, S) -yl }- 

acetyl ] -N2- ( 4-pyridiny 1-carbonyl ) -2 , 3- ( S ) -t 

diaminopropanoic acid; — 

n3- [2- {3- {4--formainidinophenyl) -isoxazolin-S (R, S)-yl}- 

acetyl]-N2- (2^ (2-pyridinyl) -acetyl) -2, 3- (S) - 

diaminopropanoic acid; 
N^- [2- {3- (4-formamidinophenyl) -isoxazolin-S (R^ S) -yl }- 
^ acetyl]-N2- (2- (3-pyridinyl)-acetyl)-2, 3- (S)- 

diaminopropanoic acid; 
N^- [2- {3- (4^formamidinophenylj -ispxazolin-S (Rf S>-yl }- 

acetyl]-N2- (2- (4-pyridinyl) -acetyl) -2, 3- (S)- 

diaminopropanoic acid; 
n3- [2- {3r- {4-formamidinophenyl) -isoxazolin-S {R, S) -yl}- 

acetyl]-N2- (2-pyridyl-inethyloxycarbonyl) -2 , 3^ (S) 

diaminopropanoic acid; 
n3- [2- { 3t (4-formamidinophenyl) -isoxazolin-S (R, s;-yl}- 

acetyl]-N2- (3-pyridyl-methyloxycarbonyl) -^2 , 3- (S) 

diaminopropanoic acid; 
n3- [2- { 3- ( 4-f ormamidinophenyl ) -isoxazolin-S {R^ S) -yl } - 

acetyl ] -N2- ( 4-pyr idyl-methyloxycarbonyl ) -2,3- (S ) 

diaminopropanoic acid. 
n3- [2- {3- ( 4-f ormamidinophenyl) -isoxazolin-S (K/ S;^yl )- 
acetyl]-N2- <4-butyloxyphenylsulfonyl) -2, 3- (S) - 

diaminopropanoic acid; 
N^- [2- {3- (4-f ormamidinophenyl) -isoxazolin-S {R, S>-yl } - 

acetyl]-N2-(2-thienylsulfonyl)-2,3- (S)- 

diaminopropanoic acid; 
N^- [2- {3- (4-f ormamidinophenyl) -isoxazolin-S {R, S>-yl }- 

acetyl] -N2- (3-methylphenylsulf onyl) -2,3- (R, S) - 

diaminopropanoic acid; 
n3- [2- {3- (4-f ormamidinophenyl) -isoxazolin-5 {R, S)-yl]- 

acetyl ]-N2- (3-methylphenylsulf onyl) -2, 3- (S)- 

diaminopropanoic acid; 
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n3- [2- {3- (4-forinamidinophenyl) -isoxazolin-5 {R, S>-yl }- 
acetyl]-N2- (3-methylphenylsulf onyl) -2, 3- (R) - 

diaminopropanoic acid;- • ^ 

1^3- [2-{3- {4-formamidinophenyl) -isoxazolin-5 (K;-yl}- 
5 - acetyl] -N2- (3-methylphenylsulfonyl) -2, 3-^ (S>- 

diaminopropanoic acid; 
n3- [2-{3- (4-formamidinophenyl) -isoxazplih-5 {S>-yl}- ^ 
acetyl] -N2- (3-methylphenylsulf onyl) -2, 3- (S) - 

diaminopropanoic acid; 
.10 N2-[2-{3- (4-formamidinophenyl)-isoxa2orin-5 (S;-yl}- 
acetyl] -N2- {3-methylphenylsulf onyl) -2 , 3- (R) - 

diaminopropanoic acid; 
N3-{2-{3-(4-formamidinophenyl)-isoxa2olin-5 (i^)-yl }" 



fee t^l ] -^2^T3^^^^ 
15 diaminopropanoic acid; ^ 

N^- [2- {3- {4-formamidinophenyl) -isoxazolin-S (R, S^-yl}-^ 
acetyl]-N2- (4-iodophenylsulf onyl) -2, 3- (S) - 

diaminopropanoic acid; 
n3- [2-{3- (4^formamidinophenyl)'-isoxazolin-5 (R^ Sj-yl)- 
20 acetyl] -N2- (3-trif luotomethylphenylsulf onyl) .-2/3- 

: {S)^diaminoprppanoic acid; ■ 
N3_ [2-{3- (4-formamidinophenyl)-isoxazolin-5 (-R, S|-yl}- 
acetyl]-N2- (3-chlorophenylsulfonyl) -2, 3- (S) - 

diaminopropanoic acid; 
25 .N3- [2-{3-(4-formamidinophenyi)'-isoxazolin-5 (i?/5;-yl}- 

' acetyl]-N2- (3-2-methoxycarbonylphenylsulfonyl) -2, 3- 
(S) -diaminopropanoic acid; 
n3- [2-{3- (4-forraamidinophenyl)-isoxazolin-5 (i^,s;-yl}" 

acetyi]-N2- (2, 4> 6-trimethylphenylsulf onyl) -2, 3- (S) - 

30 diaminopropanoic acid; 

n3- ['2-{3- (4-formamidihophenyl) -isoxa20lin-5 (i^^S^-yD- 
acetyl] -N2- (2-chlorophenylsulfonyl)-2> 3- (S) - 
diaminopropanoic acid; 
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n3- [2-{3- (4-formamidinophenyl) -isoxazolin-S {R, S)~yl}- 
acetyl)-N2- (4-trif luoromethylphenylsulf onyl) -2, 3- 

— ^-&) — diaminopropanoic acid; — ; — ' - . — 

N^- [2-{3- (4-formamidinophenyl) -isoxa2olin-5 (i^, S;-yl }- 
5 acetyl] -N2- (2-trif luoromethylphenylsulf onyl) -2, 3- 

(S) -diaminopropanoic acid; 
n3- [2- {3- (4-f orinamidinophenyl) -isoxazolin-S (i?, S^-yD- 
acetyl] -N2- (2-f luorophenylsulfonyl) -2, 3- (S) - 
diaminopropanoic acid; 
10 n3- [2-{3- (4-formamidinophenyl) -isoxa2olin-5 (i^vS^-yD- 
acetyl] -N2- (4-f luorophenylsulfonyl) -2, 3- (S) - 
diaminopropanoic acid; 
[2-{3- (4-formamidinophenyl) -isoxa2olin-5 f-R; s;-yl}- 
acetyl] -N2- (4-methoxyphenylsulfonyl) -2/3- (S) - 
15 diaminopropanoic acid; 

N^- [2- { 3- (4-f ormamidinophenyl ) -isoxa*20lin-5 (i^, -yl }- 

acetyl] ^N2- (2 , 3 ; 5 , 6-tet ramethylphehylsulf onyl ) -2 , 3- 
(S) -diaminopropanoic acid; 
N^- [2-{3- (4-formamidinophenyi) -isoxa2olin-5 (i^, 5;-yl }- 
20 acetyl]-N2- (4-cyanophenylsulfonyl)-2^3- (S) - 

diaminopropanoic acid; . 
N^- [2- { 3- (4-formamidinophenyl ) -isoxazolin-S (i?, S) -yl } - 
acetyl ] -N2- (4-chlorophenylsulfonyl) -2, 3- (S) - 
diaminopropanoic acid; 
25 n3- [2- {3- (4-formamidinophenyl) -isoxa2olin-5 (i^, 5;-yl }- 
acetyl] -N2- (4-propylphenylsulf onyl) -2, 3- (S) - 
diaminopropanoic acid; 
N^- [2- { 3- (4-formamidinophenyl ) -isoxa2olin-5 (R, S) -yl }-* 
acetyl]-N2- (2-phenylethylsulfonyl) -2, 3- (S) - 
30 diaminopropanoic acid; 

n3- [2- {3- (4-formamidinophenyl) -isoxazolin-S {R, S;-yl}- 
acetyl ] -N2- ( 4-isopropylphenylsulf onyl ) -2 , 3- ( S) - 
diaminopropanoic acid;. 
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N^- [2-{3- {4-formamidinophenyl) -isoxazolin-5 (JR, S>-yl }- 
acetyl] -N2- (3-phenylpropylsulfonyl) -2, 3- (S) - 
diaminopropanoic acid; 

N?- [ 2^ { 3- ( 4 -f ormamidinophenyl ) -isoxazolin-5 ( J?/ S; -yl V- 
5 acetyl] -N2-(3-pyridylsulfonyl) -2,3- (S)-' 

diaminopropanoic acid; ' 
n3- [2-13- (4-f orTnamidinophenyl) -isoxazolin 

acetyl] -N2- (plienylaminosulfonyl) -2, 3- (S) - 

diaminopropanoic acid; 

10 N3- [2-{3-(4-formamidinophenyl)-isoxazolin-5 (i?,S;-yl}- 
acetyl] -N2r (benzylaminosulfonyl) -2, 3- (S) - 
diaminoprojpanoic acid; 

. n3- 3^( 4^f ormamidinophenyl.)^ „ 

acetyl] -N2- (dimethylaminosulf bnyl>-2, a- (S) - 
15 diaminopropanoic acid, r 

N3-[2-{3-(2-fluoro-4-formamidinophenyl)-isoxazolin- . . 

5 {ii,s;-yl} -acetyl i-N2- (3-methylphenyisulfonyl) -2, 3- 
(S) -diaminopropanoic acid, 
n3-,[2-{3- (2-formamidino^5-pyridinyl) -isoxazolin-5 (i?, S;- 
20 Yl}-^acetyl]-N2-(n-butyloxycarbohyl)-2,3-(^^ ^ ^ 

diaminopropanoic acid, 
' [2-{3- (2-fbrmamidino-5-pyridinyl) -isoxazolin-5 (i^, 
yl}-acetyl] -N2- {3-methylphenylsulfonyr) -2,3- (S) - 
diaminopropanoic acid, 
25 . N^- [2- {3- (3-formainidino-6-pyridinyl) -isoxazolin-5 {RrS)- 
yl)-acetyl]-N2-(n-butyloxycarbonyl)r2,3-<S)- . 
diaminopropanoic: acid, 
n3-[2-{3- (3-formamidino-6-pyridinyr) -isoxazoliri-5 (iR, S>- 
yll-acetyi] -tN2- (3-methylphenylsulf onyl) -2, 3- (S) 
30 diaminopropanoic acid, 

n3- [2-{3- (4r-formamidinophenyl)-isoxa2olin-5 (i?, s;-yl} - 
acetyl]-N2- (phenylaminocarbonyl) -2, 3- (S) - 
diaminopropanoic acid; 
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N^- [2-13- (4-formamidinophenyl) -isoxazolin-S {R, S>-yl }- 
acetyl] -N2- (4-f luorophenylaminocarbonyl) -2 , 3- (S) - 

. .: diaminop ro panoic acid; ' ■ 

N^- t2-{3- (4-formamidinophenyl) -isoxazplin-S (JR,5>>-yl}- 
5 acetyl]-N2- (l-naphthylaminocarbonyl) -2, 3- (S) - 

diaminopropanoic acid; 
N^- [2- {3- (4-formamidinophenyl) -isoxazplin-S {R, SJ(-yl }- 
acetyl]-N2- (benzylaminocarbonyl) -2, 3- (S) - 
diaminopropanoic acid; 
10 N^- [ 2- { 3- ( 4.-f ormamidinophenyl ) -isdxazolin-5 (H, S) -yl |- 
acetyl]-N2- {3-bromo-2-thienylsulfonyl) -2, 3- (S) - 
diaminopropanoic acid; , 
N^- [2- {3- (4-formamidinophenyl) -isoxa*z6lin-5 (-R, SV-yl} - 
acetyl ]-N2- (3-methyl-2-benzothienylsulf onyl) -2, 3- 
15 (S) -diaminopropanoic acid, 

N^- [2-{3- (4-formamidinophenyl) -risoxazolin-5 (RfS) -yl}- 
acetyl] -N2- (isobutyloxycarbonyl) -2 , 3- (S) - 
diaminopropanoic acid, 
N^- [2- {3- (4-f ormamidinophenyl) -isoxazolin-5 (R) -yl }- 
20 acetyl]-N2- (isobutyloxycarbonyl) -2, 3- (S) - . 

diaminopropanoic acid, 
N^- [2- {3- {4-formainidinophenyl) -isoxazolin-5 (S;-yl }- 
acetyl]-N2- (isobutyloxycarbonyl)-2, 3- (S) - 
diaminopropanoic acid, 
25 N^- [2- {3- (4-formamidinophenyl) -isoxazolin-5 (-R, S^-yl }- 
acetyl] -N2- (2-cyclopropylethoxycarbonyl) -2, 3- (S)- 
diaminopropanoic acid, 
N^- [2- {3- (4-formamidinophenyl) -isoxazolin-5 {R)-yl]- 

acetyl]-N2- (2-cyclopropylethoxycarbonyl)-2,3- (S) - 
30 diaminopropanoic acid, and 

N^- [2-{3- (4-formamidinophenyl) -isoxazolin-5 {S;-yl}- 

acetyl]-N2- (2-cyclopropylethoxycarbonyl) -2 , 3- (S) - 
diaminopropanoic acid. - 
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N^- [2- {3- (4-guanidinophenYl) -isoxazbiin-5 (i?, 5; -yl )- 
acetyl] -N2- (n-butyloxycarbonyl) -2, 3- (S) - 
diaminopropanoic acid. 
N^- [2- { 3- (4-guanidinophenyl) -1 soxazolin-5 (RJ -yl ) - 
5 aGetyl]-N2.-(h-butyloxycarbonyl)-2, S-iSj - 

diaminopropanpic acid. 
[2-{3>- M-guanidinophenyl)-isoxa26lin-5 (Rl-ylJ- 
acet y 1] -N2 - ( 3-inet hy Ipheny Isul f ony 1 2 , 3- { S ) ^ 
. diaminopropanoic acid. 
10 N3-[2-{5-{4-formamidinophenyl)-isoxazolin-3{R/S;-yl}- . 
acetyl] -N2- (n-butyloxycarbonyl) -2; 3- (S) - 
diaminopropanoic acid; ' * 

[15] '^'^ " Also" specifically preferred are. prodrug esters 
15 of the specifically preferred compbuhds of Formula lb; 
said esters being, chosen from the group consisting of: 
methyl; 
ethyl; 

.isopropyl;' . 
20 - methylcarbpnyloxymethyl-; 

ethy Icarbpnyloxymethyl- ; , 

t-butylcarbonyloxymethyi-; - 

cyclbhexylcarbbnyioxymethyl- ; 

1- (methylcarbonyloxy) ethyl-; 
25 " 1- (ethylcarbonylbxy) ethyl-; 

/ 1- (t-butylcarbonyloxy) ethyl-; 

1- (cyclohexylcarbonyloxy) ethyls ; 

i-propy loxycarbonyloxymethy 1- ; 

cyclohexylcarbonylbxymethyl-; 
30 t-butyloxycarbonyloxymethyl-; 

1- (i-propyloxycarbonyloxy) ethyl-; 

1- (cyclohexyloxycarbonyloxy) ethyl-; ' 

1- (t-butyloxycarbonyloxy) ethyl-; 

dimethy laminoethy Ir- ; 
35 diethylaminoethyl-; 
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(5-methylrl, 3-dioxacyclopenten-2"on-4-yl) methyl-; 
(5- (t-butyl) -1, 3-dioxa,cyclopenten-2-on- 

4-yl) methyl-; — ^— '. 

( 1 , 3-dioxa-5-phenyl-cyclopenten-2-on-4-yl) methyl- ; 
5 1- (2- (2-methoxypropyl) carbonyloxy) ethyl- . 

[16] A third embodiment of this invention provides' 

, a compound of Formula Id: . 



vis ° 



10 N'O,, (Id) 



, or a pharmaceutically acceptable salt or prodrug form 
thereof wherein: 

15 r1, is selected from is selected from r2(r3)n-, 
» ,R2(R3)N(r2n=)C-,' r2(r3).N(r2n=)CN(R2)-, 

R2(R3)N(CH2)qZ-, R2(R3)N(R2N=)C(CH2)qZ-,, ' 
. r2(r3)N(r2n=)CN(r2) (CH2)qZ-, piperazinyl- (CH2 ) qZ- , 

, . ' or ■ ■' ^ ■' 




.20 ^ ' • , or 



Z is selected from a bond (i.e.;, is absent), O, ;S, 
S(=0) , or S(=0)2; 

25 r2 arid are independently selected from: H, Ci-Cio 
alkyl, C2-C6 alkenyl, C3-C11 cycloalkyl, C4-C11 
cycloalkylalkyl, Ce-Cio aryl, C7-C11 arylalkyl, C2-C7 
alkylcarbonyl, C7-Cii arylcarboriyl, C2~Cio 
alkoxycarbonyl, C4-C11 cycloalkoxycarbonyl, C7-C11 

30, bicycloalkoxycarbonyl, C7-C11 aryloxycarbonyl, or 
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aryl(Ci-Cio alkoxy) carbonyl; Ci-Ce; . 
. alkylcarbonyloxy (Ci'"C4 aLkbxy) carbonyl, Cfi-Cio 
. aryicarbonyloxy (C1-C4 alkoxy) carbonyl, C4-C11 
; cycloalkylcarbonyloxy (C1-C4 alkoxy) carbonyl; ' - - . 

' U . is selected from: / ' 

' •^ ' ,/ ' a single bohd f i.e. , ;u is absent) ; ' * ' ^ 

" C1-C7 alkylene, 

C2-C7 alkenylene, 
10 C2-C7 alkynylene, - , .* / 

arylene substituted with 0-3 R^^/, or . ' . 

. . pyridylene substituted with 0-3 R^^; 

V , is selected from: 
15 "V a single bond (i.e. y is absent) ; . ./ ' ' - 

G1-C7 alkylene substituted with 0-6. R^ or R"^; 

C2-C7 alkenylene substituted with 0-4 R^ or r"^; ^ . . . 

■ C2-C7. alkynyTene substituted with 0-4 R^ or R*^; 

V - ^ phenylene substituted with 0-4 R^ or R*^; - 

. ' ./ 20 • _ pyridyiene substituted with 0-3 R^ or R*^;' 
t : pyridazinylene: substituted with 0-3 R^ or R*'; 

X is selected from: . ; ' ' ^ ; 

a' single bond. (i.e.,. X is absent) ; : 
25. -(CH2)nC(=0)N(Rl2).. 

. .C1-C7 alky lerie substituted, with 0-6; R^, .,R^ or R^^.; . ' 
; C2-C7 alkenylene substituted with 0-4 R^, R^ 05 R^^; 

- C2-C7 alkynylene substituted with 0-4 R^> r6 or ^r15. 

is selected .from: ;^ r . 

hydroxy,.; ' ' ■ , 
Gi to Cio. alkyloxy, 
G3 to Gii\cycloalkyloxy, 
G6 to Cio aryloxy, 

G7 to Gil aralkylpxy, , - ' * ' . 



;-30 y 



35 
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C3 to Cio alkylcarbonyloxyaikyloxy, 
C3 to Cio alkoxycarbonyloxyalkyloxy, , 

— C2 to Cio al koxyc a rbonyla l kyloxy, ■ : 

G5 to Gio cycloalkylcarbonyloxyaikyloxy, 
5 C5 to Cio cycloalkoxycarbonyloxyalkyloxy, 

C5 to Cio . cycloalkoxycarbonylalkyloxy, 
G7 to Cii aryloxycarbonylalkyloxy,. 
Cq to C12 aryloxycarbonyloxyalkyloxy, 
Cs to C12 arylcarbonyloxyalkyloxy, 
10 €5 to Cio alkoxyalkylcarbonyloxyalkyloxy, 

C5 to Cio (5-alkyl-l, 3-dioxa-cyclopenten-2-one- 

yl)methyloxy, ^ 
Cio to Ci4 (5-aryl-l, 3-dioxa-cyclopenten-2-one- . 
yDmethyloxy; / ■ * 

15 (r2) (r3) n- (Ci-Cio alkoxy) 

r1^ and W are attached to the same carbon and taken / 
together to f orm , a spiro-f used, 5-7 membered ring 
structure of the formula: . - 



20 



D, F and G are each independently selected from: 
C(R6a)2; / 

25 carbonyl; 

a heteroatom moiety selected from N, N(r12), o, 

provided that no more than 2 of p, E, F and G 
are N, N(r12), o, S, or C (-0) ; , 
alternatively, the bond between D and E, E and F, or F 
30 and G in such spiro-f used ring, may be ,a 

carbon-nitrogen double bond or a carbon-carbon 
double bond; 
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■"'"'"■.* . 

is selected f rom H, Ci-Cio alkyl, hydroxy, Ci-Cio 
alkbxy, nitro, . Ci-Cio *alkylcarbonyl, or -N (r12)r13. 

and R*^ are each independently selected . from H,- Ci-Cio 
5 . alky 1, hydroxy/ Ci-Gio alkoxy, nitro, Ci-Cio 

alkyicarbonyl, -N(r12)r13^ cyanp, halo, CF3, CHO, 
C02R^^,/ G(=0)r5^; CONHRS^V C0N(R12)2;: 0C.(=0)R5a, 
0C(=0)0R5a, OR^a, OC(=0)N(r12)2, OCH2C02R^^/ 
C02CH2C02RS^, N(r12)2^ NO2, NRl2c(=0)R5a> 
10 NRl2c(=0)OR5a/ nr12c(-0)N (R12) 2, NR12s02N (R12) 2, 

: NRl2so2R5a, S (0) pR^a/ SO2N (R12) 2, C2 to Ce alkenyl/ 

C3 to Cii cycloalkyl, C4 to Cn cycloalkylmethyl; 

Ce to Xio aryl" op^ibhaiiy 'substituted with 1-3 
15 groups selected from halogen > Ci-^C6 alkoxy, Ci-Ce 

alkyl, CF3, S(0)inMe, or -NMe2; 
e7 to Cii arylalkyl, said aryl being optionally 
' ^ substituted, with 1-3 groups selected from halogen, 

20 Ci-Ce alkoxy, Cx-Ce alkyl, CF3, S (6) mMe, or -NMe2; 

methylenedioxy when R^ is a substituent on aryl; 

R^3 is selected f rom C1-C4 alkyl, C1-C4 alkoxy, Valo, • 
25 \ ; CF3, NO2V or NR12r13.; 

r8 is selected from: 

■ H; - . . . ■ - . , ^ - . 

■ . ' ; ■ ':r6;- . ' . . ' ' : :\ . ' ; • ■ •; ' 

30 Ci-Cio. alkyl, substituted with 0-8 R^; ^ 

' C2-C10 alkenyi, substituted with' 0-6 R^; 

C2-C10 alkynyl, substituted with 0-6 R^; 

C3-C8 cycloalkyl,' substituted with 6-6 R^; 

C5-C6 cycloalkenyl, substituted with 0-5 R^; 
35 aryl,, substituted with 0-5. R^; / 
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, 5-6 membered heterocyclic ring containing 1-2 N, O, 
or S heteroatoms/ wherein said heterocyclic 

• — ring may bfi ftatiirated^ f5artially saturated, or 

■ fully unsaturated, said . heterocyclic ring . 
5 being substituted with 0-5 R^; , 

and* are . independently Ci-Cio alkyl/ Ci-Cio. 
alkoxycarbonyl, Ci>-Cio alkylcarbonyl, Ci-Cio 
alkylsulfonyl, aryl('Ci-Cio alkyl") sulfonyl, ^ 

10 arylsulfohyl, aryl, C2-C6 alkenyl, Ca^Cn 

,cy'cioalkyl,; C4rCii cyploalkylalkyl, C7-C11 arylalkyl, 
' C2-C7 alkylcarbonyl, C7-C11 arylcarbonyl> P2-C10 
alkoxycarbonyl, C4-C11 cycloalkoxycarbonyl, C7-C11 
bicycloalkpxycarbonyl, C7-C11 aryloxycarbonyl, 

15 ' • heteroarylcarbohyl/ heteroarylalkylcarbonyl or 

aryl (Ci-Cio alkoxy) carbonyl, wherein said aryls or 
heteroaryls are optionally substituted with 0-3 
substituents selected from the group consisting of: 
C1-C4 alkyl, C1-C4 alkoxy, halo, CF3, and NO2; 

20 ■ ■ ' ■ ■ \ . . \ ' 

r5 and R^3 are selected independently from H, Ci to Cs 

alkyl, : C2 to Cg alkenyl, C3 to Cn cycloalkyl, C4 to 
Cii cyclpalkylmethyl, Cg to Cio ai^ylf C7 to Cn 
arylalkyl, or Ci-Cio alkyl substituted with 0-8 R^; 

25 . ; . . : . ' \ . • ' ■ - 

R^^ is iselected from: 

R^; ■ 

Ci-Cio alkyl, substituted with 0-8 R^; 
30 C2-C10 alkenyl, substituted with 0-6 R^; 

, ' Ci-Cio alkoxy, substituted with 0-6 R^; 
aryl, substituted with 0-5 R^; 

5-6 membered heterocyclic ring containing 1-2 N, O, 
or S heteroatoms, .wherein said heterocyclic 
35 ring may be saturated, partially saturated, or 
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fully unsaturated, said heterocyclic ring ^ 
. . , ; ■: being substituted with .0-5 R^r 

Ci-Cio aikoxycarbonyl substituted with ,0-8 R^; 

_ ■ C02R^;,. or / ' , . 

... 5 -C(=0)N(r12)r13; 

^ is.-0i-4^;- ■ - v''. ' '*■.■•.;'. ■ 

" ' p -is 1-3-; ■ ^ ■ : \ . , . . '■ ■ • ^ ' • . ' ' 

q is. 1-7; < . . • 

• ^0 ^' ' is 0-3;.. " /. ■ ■ - . 

provided that/. n, p> q^and r ar.e. chosen such .that the 

.nunibier of atoms between R^ and y,is in the range of 

: 8-17. .} . •,. 

15 [17]. .: Preferred coropounds of this thiifd embodiment 
. are. Gompounds of iFormula III-: - • 

■ O 




^ ? (Ill) 



20 . wherein : 



R^ is selected from R^hn-, H2N.(r2n«)C-, H2N (r2n=) GNH-, 
R2HN(CH2)qO-, H2N (R2n=) CNH (CH2) qO-r . 
. piperazinyl- (CH2)qO-v 



•>;B-z— 



25 . or 




is selected from H, aryl (Ci-Cio alkoxy) carbonylf or 
Ci-Cio alkoxycafbonyl; 
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is selected from H, Ci-Cio alkyl/ hydroxy, Ci-Cio 
alkoxy/ nitro, Ci-Cio alkylcarbonyl, or -N(R^2)r13. 

V is selected from: 
5 a single bond (i.e. ^ V is absent); 

C1-C7 alkylene substituted with 0-6 or R*^; 
C2-C7 alkehylene substituted with 0-4 R^ or R*^; 
C2-C7 alkynylene substituted with 0-4 R^ or R*^; 
phenylene substituted with 0-3 R^ or r"^; 
10 pyridylene substituted with 0-3 R^ or R^; 

pyridazinylene substituted with 0-3 R^ or R*^; 

X is selected from - (CH2) nC (=0) N (R^^) C1-C7 alkylene 
substituted with 0-1 R^, C2-C7 alkenylene, or C2-C7. 
15 alkynylene; 

/Y is selected from: 



20 



25 



30 



hydroxy. 




Ci 


to 


Clo 


alkyloxy. 


C3 


to Cii 


cycloalkyloxy. 


C6 


to 


Cio 


aryloxy, - . 


C7 


to- 


Cli 


aralkyloxyv 


C3 


Xo 


CiO 


alkylcarbonyloxyalkyloxy, . 


C3 


to 


ClO 


alkoxycarbonyloxyalkyloxy, 


C2 


to 


ClO 


alkoxycarbonylalkyloxy. 


C5 


to 


ClO 


cycloalkylcarbonyloxyalkyloxy. 


C5 


to 


ClO 


cycloalkoxycarbonyloxyaikyloxy. 


C5 


to 


ClO 


cycloalkoxycarbonylalkyloxy. 


C7 


to 


Cii 


aryloxycarbonylalkyloxy. 


C8 


to. 


C12 


aryloxycarbonyloxyalkyloxy , 


C8 


to 


C12 


arylcarbonyloxy alkyloxy. 


C5 


to 


ClO 


alkoxyalkylcarbonyloxyalkyloxy. 


C5 


to 


ClO 


(5-alkyl-l, 3-di6xa-cyclopenten-2-one- 



yDmethyloxy, or 
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Cio to Ci4 (5-aryl-l, 3-dioxa-cyclopenten-2-one^ 
yl)methyl6xy; 

Z is selected from 0 or CH2; . 

, D, F and G are each independently' selected from: 
'■ ■ ■■"CH2; ■ " ' ^ ^' ; ■ ■ \ , : r - \ 

■ ' carbonyl; . ^ . . 

a heteroatom moiety selected from N^NH, 0/ provided 
10 ^ that no more than 2 of D, E, Fand G are N, NH, ^ 

O or S; y-: ' 

alternatively, the bond between D arid E, E and F, bf ,F 

- — ~- ^ and-G-in-such— spiro^^f used— r4ng— may— be-a— — — 

carbon-nitrogen double bond or a carbon-carbon - 
15 double bond; 

, ,and R*^ are each independently selected from H, Ci-Cio 
alkyl, hydroxy, Ci-Cio alkoxy, nitro, Ci-Cio 
alkylcarbonyi, -N(r12)r13^ ^yano; or halo; . ■ 
20 ^ ' , • . ' ' / ' ' - ^ ~ ' 

. R^2 .^j^^ 1^13 are each independently selected from H, 
Ci-Cio alkyl, Ci-Cio alkoxycarboriyl, Ci-Cio 
alkylcarbonyl, Ci-Cio alkylsulf onyl, aryl (Ci-Cio 
alkyl) sulfonyl, arylsulf onyl, heteroarylcarbonyl, 
25 heteroaryalkylcarbdnyl or aryl; 

n / is 0-4 ; . , , 1 ' ^ 

■ p; is 1-3;"; ■ r-^-;-- - -r;-— ■ ■ . c- ■ 

q , is 1-7; ./ 
30 ' r is 0-3; ^ " 

provided' that n, p, q and r are chosen such that the 

number of atoms between R^ and Y. is in the range of 

.8-17. ; ' 



wo 95/14683 PCT/US94/13155 

= -61- 

' [18] Further preferred compounds of this third 

embodiment are compounds of Formula 11 wherein: 



is R^NHe{=NR2)" and V is phenyl or pyridyl or 

r1 is ' ' 




5 



'V and V: is a single bond. (i.e. V. 

is absent) ; 
lb n is 1 or 2; /' ^ . 

X is C1-C4 alkylene substituted with 0-1 R^; 



15 y . is selected from: 
hydroxy; 

' ■ Ci to Cio alkoxy; / : 

methylcarbonyloxymethoxy-; ^ 

ethy Icarbony ioxymethoxy- ; 
20 t-butylcarbonyloxymethoxy-; , 

cyclohexyrcarbonyloxymethoxy-; 

1- (methylcarbonyloxy) ethoxy-; 

1- (ethylicarbonyloxy) ethoxy-; 
. 1- (t-butylcarbonyloxy) ethoxy-; 
25 1- (cyclohexylcarbonyloxy) ethoxy- ;^ ' . 

i-propyloxycarbonyloxymethoxy-; ,/ . 

t-buty loxy carbonyloxymethoxy- ; 

1- (i"propyloxycarbonyloxy) ethoxy-; 

1- (cyclohexyloxycarbonyloxy) ethoxy-; . 
30 1- (t-butyloxycarbonyloxy) ethoxy-; ; 

dimethy lamihbethoxy- ; 

diethyiaminoethoxy-; 
: ( 5-methyl- 1 / 3-dioxacyclopenten-2-on- 4-yl ) methoxy- ; 
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(5- ( t-butyl) "1, 3-dioxacyclopenten-2^on-4- 
/. yDmethoxy-; 

(1, 3-dioxa-5"phenyl-cyclopenten-2-on-4-yl) methoxy-; 
1- (2- (2-methoxypropyl) carbonyloxy) ethoxy-; 
5_ , ' - ■■ ■■ ■' ..- ' , - ^. ■ • 

aj^^ j^lS are . each independently selected . from H, Ci-Cg 
alky 1, C1-G4 alkoxycarbonYl>^Ci-G4 alky Icarbonyl, 
C1-C4 alkylsulfonyl, aryl (Ci"C4 alkyl) sulf onyl, 
. , arylsulfonyl, heteroarylcarbonyl, 
10 heteroaryalkylcarbonyl or aryl; and 

is H. 



•15 ^[19] Specifically preferred compounds of this third 

embodiment are compounds, or. pharmaceutically acceptable 
salt or prodrug forms thereof, selected from: 

\ , 5 (i^, S)-3-(4-amidinophenyl) -8- (2-carbpxyethyl)-l-oxa-^^ 
. 20-, , dia2aspiro[4.4]non-2-ener7f 9"Ciione; 
5 (-R, S) -3- (4-amidinophenyl)."8- (3-carboxypropyl) rl-oxa- 

2,8-diazaspiro[4 .4]non-2-ene-7, 9-dione/ 
5(J?,S)-3"{4"amidinophenyl)-8-(2-carboxyethyl)-l-oxa-2,8- 
diazaspiro {4 . 4 ] non-2-ene-5-one; 
25 5 (i^, S) -3- (4-amidinophenyl) -8- (3-carboxyprppyl) -l-oxa- . 
, 2, e-diazaspiro [4 .4.]non-2-ene-5-qne; 
. 5 (i^,S) -3- (4-amidinophenyl) -8- (2-carboxyethyl)-l-pxa-"2- 
^ a2aspiro[4..4]nona-2,,8-diene-5-one; - ^ . 

5 S) -3- (4-amidinophenyl) -8- (3-carboxypfopyl) -l-oxa-2- 
30 azaspiro[4 /4]nona-2,8-diene-5-one; 

5 (i^, S) -3- (4-amidinophenyl) -8- (.2-carboxyethyl) -l-oxa-2, 8- 

diazaspiro [4 .4]dec-2-ene-7, 9-d^one; 
5 (J?, S) -3- {4-amidinophenyl) -8- {3-carboxypropyl) -1-oxa^ , 
2 , 8-diazaspiro [ 4 . 4 ] dec-2-ene-7 , 9-dione ; 
. 35 5{i?, S:)73-{4-amidinophenyl)-8- (2-carboxyethyi)-l-oxa-2 
diazaspiro [4 . 4 ] dec-2-ene-5-one; 



wo 95/14683 PCTAJS94/13155 

■-63- 

5 (Rf S) -3- (4-amiciinpphenyl) -8- (3-carboxypropyl) -1-oxa- 
2, S-diazaspiro [4 . 4 ] dec-2-ene-5-one ; ^ 
— — - — 5 {Rr S) - 3 - ( 4- amidinophGnyl). - 8 — (2 - carboxy e thyl) - l - oxa - 2 — — 
azaspiro [4 . 4 ] deca-2, 8"diene-5-ohe; 
5 5 (-R, S) -3- (4-amidinophenyl) -8- (3-carboxypropyl) -l-oxa-2- 
azaspiro [4 . 4 ] deca--2, 8-diene-5-one; 
5 {R^ S) -3- (4-amidinophenyl) -8- (2-carboxyethyl) -l-oxa-2, 8- 
, diazaspiro (4 < 4]undec-2-ene-7, 9-dione; 
- ^ 5 (i^, S) -3- (4-amidinophehyl) -8- (3-carboxypropyl) -1-oxa- 
10 2, S-diazaspiro [4 . 4 ]undec-2-ene-"7, 9-di6ne; 

. 5 (R, S) -3-.(4-ainidinophenyl) >8- {2-carb6xyethyl) -l-oxa-2, 8- 
diazaspiro [4 . 4]undec-2-ene-5-bne; 
5 (i?, S) -3- (4-^amidinophenyl) -8- (3-Garboxypropyl) -1-oxa- 
2„8-diazaspiro[4 .4]undec-2-ene-5-one; . 
15 . 5 (R, S) "3,^ (4'-amidinophenyl) -8- (2-carboxyethyl) — l-oxa-2- , 
azaspiro[4 .4]undeca-2, 8-diene-5-phe; 
5 (i?, S) -3- (4-amidinophenyl) -8- (3--carboxypropyl) -l--oxar2- 

azaspiro[4 .4]undeca-2, 8-diene-5-one; 
5 (R, S) -3- [2- (piperidin-4-yl) ethyl] -8- (2-carboxyethyl) -1- 
20 pxa-2, 8-diazaspirp [4 . 4]non-2-ene-7, 9-dione; 

5 (K, S) -3- [2- (piperidih-4r-yl);ethyl] -8- (3^carboxypropyl) 
l-oxa-2,,8-diazaspiro [4 . 4]non-2-ene-7, 9-dione; 
. . 5 {R, S) -t3- [2- (piperidin-4-yl) ethyl ] -8- (2-carboxyethyl) -l- 
oxa-2, 8-diazaspiro [4 . 4 ]non-2-ene-5rone; 
25 5(i?,S)-3-'[2-(piperidin-4-yl)ethyl]-8-(3-carboxypropyl)- 
l-oxa-2 , 8-diazaspir6 t 4 . 4 ] non-2-ene-5-one ; 
5 (i?^ S) -3- [2- (piperidin-4-ylVethyl] -8- (2-carboxyethyl) -1- 

oxa-2-azaspiro [4 * 4 ]n6na-2, 8-diene-5-one; 
5 (R, S) -3- [2- (piperidin-4-yl) ethyl] -8- (3-carboxypropyl) - 
30 i-pxa-2-azaspiro[4 .4]nona-2y.8-diene-5-one; 

5 (R, S) -3- [2- (piperidin-4-yl) ethyl]-8- {2-carboxyethyl) -1- 

oxa-2, 8-diazaspiro [4.4] dec-2-ene-7y 9-dibne; 
5 {R, S) -3-12- (piperidin-4-yl) ethyl]-8- (3-carboxypropyl) - 
l-oxa-2, 8-diazaspiro [4 . 4 ]dec-2-ene-5, 7-di6ne; 
35 5 (R, S) -3- [2- (piperidin-4-yl) ethyl] -8- (2-carboxyethyl) -1- 
oxa-2, 8-diazaspiro [4 .4 ]dec-2-ene-5-one> 



25 



30 
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.5 (K,S)-3- [2- (piperidin-4-yi)ethyl]-8- (3-carboxypropyl) - 

l-oxa-2, 8-diazaspiro [4 • 4 ] dec-2-ene-5-one; 
5 (RrS) -3- [2- {piperidin-4-yl)ethyl]-8- (2-carboxyethyl) -It 
oxa-2-azaspiro[4 .4]deca-2, 8-diene-5-one; 
5 5 (JR, S) -3- [2- (piperidin-4-yl) ethyl]-8- (3-carboxypropyl) - 
l-bxa-2-azaspiro [4 . 4]deca-2, 8-diene-5-one; 
5 (J?, 5) -3- [2- (piperidih-4-yl) ethyl]-8- (2-carboxyeth^ 

oxa-2, 8-diazaspiro[4 .4)undec-2-ene-7, 9-dione; 
5 (JR,S) -3- [2- (piperidin-4-yl) ethyl 1-8- (3-carboxypropyl) - 
10 l-oxa-2, 8-diazaspiro [4 . 4]undec-2-ene-7/9-dione; 

5 {Ry S) --3- [2- (piper idin-4-yl ) ethyl ] - 8- ( 2T-carboxyethyl ) - 1- 
oxa-2 /8-diaza"spiro [ 4 . 4 ] uridec-2-ene-5-one ; 

.__ 5i(K,:S.)_-3^[2^(piperidin-4^^ - 

' i-oxa-2, 8-diazaspiro [4 . 4]uridec-2-ene-5-one; 
15 biR, S) -3- [2- (piperidin-4-yl) ethyl] -8- (2-carbdxyethyl) -1- 
oxa-2-azaspiro [4 . 4 ] undeca-2, 8-diene-5-one> 
5 {R, S) -3- [2- (piperidin-4-yl) ethyl] -8- (3-carboxypropyl) - 

. l-oxa-2-azaspiro [ 4 . 4 ] undeca-2 , 8-diene-5-one; 
5 (R, S) -3- (4-amidinophenyl)--8- 
20 [2- (benzyloxycarbonylamino),-2^carboxyethyl]-i-oxa- 
, . 2, 8-diazaspirb [4 . 5] dec-2-ene . 

[20] • ;a fourth embodiment of this invention provides 
compounds of Formula I: 

4 b O 



or pharmaceutically acceptable salt or prodrug forms 
thereof, wherein: 

r1 is selected from: ^ 

R2(R3)N(CH2)qZ-r R2(R3)N(R2N=)C(CH2)qZr/ . 

r2 (r3) n(r2n^) CN(r2) (CH2) qZ-, piperazinyl- (CH2 ) qZ^ or 




wo 95/14683 



PCTAJS94/13155 



-65- 



2 is selected from O, s/ S (=0) , S(=p)2; 

5 , R^-and are independently selected from: H, €i-Cio 
alkyl, e2-C6 alkenyl, Ca-Cn cycloalkyl, C4-C11 
cycloalkylalkyi, Ce-Cio aryl, , C7-C11 arylalkyl, C2-C7 
alkylcarbonyl> C7-Cii arylc'arboriyi, C2-C10 
alkoxycarbonyl, e4-Cii cycloalkoxycarboriyl, C7-C11 
10 bicycloalkbxycarbpnyl, C7-C11 aryloxycarbbnyl, or 

arylCCirCio alkoxy) carbonyl^^Ci-Ce 
alkylcarboriyloxy (Ci*C4 alkoxy) carbonyl, C6"Cio 
. arylcarbonyloxy (C1-C4 alkoxy) carbonyl, C4-Cii 
V cycloalkfylcarbonyloxy (C1-C4 alkoxy) carbonyl; 

15 ; ' ■ ' ^. r '.' ■ ' ^- - ' ■ ■ • 

-U is optionally present and is selected from C1-C7 

alkylene, C2-C7 alkenylene, 02-07 alkynylene, 

arylene, or pyridylehe; * 
V ,is selected from: 
20 a single bond (i.e., V is absent); 

Ci-C7alkylene substituted with 0-6 R^ br R^; 

C2-C7 alkenylene substituted with 0-4 R^ or r'^; 

C2"C7 alkynylene substituted with 0-4 ,R^ or R"^; 

phenyiene substituted With 0-4 R^ or r''; 
25 pyridylene substituted with 0-3 R^ or R*^; 

pyridazinylehe substituted with 0-3 R^ or r'^; 

W is - (aryi)-Z^-, wherein said aryl is substituted 
with 0-6 R^ or R^; 

30 ' ' ' ' \ . . ' ^ ■ ' ■ 

is selected from a single bond (i . e 'Z^' is absent ) , 
-CH2-/ O or S; \' ^ 
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X is selected from: : \ 

a single bond (i.e., X is absent); 
■ C1-C7 alky lene substituted wit'h^ OS R^, or R^^; 

5 • ;C2-C7 alkenylene substituted with 0-4 R^, r8 or R^^; 

C2-C7 alkynylene substituted with 0-4 R^v R^ or R^^; 

Y is selected from hydroxy, Ci to Cio alkyloxy, C3 to 
Cii . cycloalkyloxy, Cg to Cio aryloxy, C7 to Cn 
10 • aralkyloxy, C3 to C^o alkylcarbpnyloxyalkyloxy, C3 

'\\ to Cio alkoxycarbonyloxyalkyioxy, C2 to Cio 
alkoxycarbonylalkyloxy, C5 to Cio 
c ycloalkylcarbonyloxyalkylox y , C5 to C jo 



cycloalkoxycarbonylpxyalkylpky/ C5 to Cio 
15 cycloalkoxycarbonylalkyloxy, C7. to Cii. 

. aryloxycarbonyialkyloxy, Cq to C12 , ' 
; arylbxycarbonyloxyalkyloxy,. Ce to C12 

arylcarbohyloxyalkyloxy, C5 to Cio 

alkoxyalkylcarbonyloxyalkyloxy, C5 to Cio (5-alkylr 
20 ' , 1, 3-dioxa-cyclopenten-2-one-yl)methyloxy, Cio. to Ci4 
(5-aryl-l, 3-dioxa-cyclopenten-2-one-yl) methyloxy; 
. ' (r2) (r3)n-(Ci-Cio alkoxy)-; ^ / 

R^ is selected from H, Ci-Cio alkyl, hydroxy, Ci-Cio 
25 alkoxy, nitro, Ci-Cio . alkylcarbonyl, or -N(r12)r13;, 

r6„ and R*^ are each independently selected from H> Ci-Cio 
alkyl, hydroxy, Ci-Cio alkoxy, nitro, -Gi-Gio 
alkylcarbonyl, -N (R^^) r13,. cyano,/ halo, CF3, CHO, 
. 30 C02R:5^r C(=0)R5a, CONHR^a, CON(R^2)2, 0C(^0)R5a, 

0C(=0)0R5a, OR^a; pC(==OVN(Rl2;i2f OCH2C02R^S 
C02CH2C02R^^; N(R12) 2, N02f NR12c (=0) R^a, 
NRl2c(=0i) OR5a, nr12c(=0) N (r12)2, NR12so2N (R^^) ^ , ' ; 
' NRl2S02R5a,, S;(0)pR5a, S02N (Rl2)2, ,C2 to Ce al^^ 

35 C3 to Cii , cycloalkyl, C4 to Cn cycloalkylmethyl; 
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Ce to Cio aryl optionally substituted with halogen,, 
alkoxy, alkyl, -CF3, S(0)inMe/ or.-NMe2; or 

C7 to Cii arylalkyl said aryl being optionally 
5 substituted with halogen, alkoxy, alkyl, -CF3, 

S(0)mMe, or -NMe2; - • 

■ is selected from: 
H; 

10 r€; 

Ci-Cio alkyl, substituted with 0-8 R^; 

C2-C10 alkenyl, substituted with 0-6 r6; 

C2-C10 alkynyl, substituted with 0-6 r6; 

C3-C8 cycloalkyl, substituted with 0-6. r6; 
15 C5-C6 cycloalkenyl, substituted with 0-5 r6; 

aryl, substituted with 0-5 r6; 

5-6 membered heterocyclic ring containing ' 1-2 N, O, 
or S heteroatoms, wherein said heterocyclic 
ring may be saturated, partially saturated, or 
.20 fully unsaturated, said heterocyclic ring 

being substituted with 0-5 r6; , 

R^2 3nd R^3 are independently H, .Ci-Cio alkyl, Ci-Cio 
alkoxycarbdnyl, Ci-Cio alkylcarbonyl, Ci-Cio 

25 alkylsulfonyl, aryl (Ci-Cio alkyl) sulfonyl, 

arylsulf onyi,» aryl, C2-C6 alkenyl, C3-C11 
cycloalkyl, C4-C11 cycloalkylalkyi, C7-C11 arylalkyl, 
C2-C7 alkylcarbonyl, C7-C11 arylcarbonyl, C2-C10 
alkoxycarbonyl, C4-C11 cycloalkoxycarbonyl, C7-C11 

30 bicycloalkoxycarbonyl, C7-C11 aryloxycarbonyl, 

heteroarylcarbonyl, heteroarylalkylcarbonyl or 
aryl(Ci-Cio .alkoxy) carbonyl; 
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is selected f rom H>; Ci-Cio alkyl, C2-C10. alkenylr 
, . C2-C10 alkynyl, Ci-Cio alkoxy,; aryl, heteroaryl or 

Ci-Cio ilkoxycarbonyl, Cb2R5 or -C(=0)N(r12)r13. 

5 and R^^ aire selected independently from H, Ci to Cs 

alkyl, C2 to Ce alkenyl, C3 to Cn cycloalkyl, C4 to 
€11 cycloalkylmethyl, Ce to Cio aryl,. C7 to Cn , 
arylalkyl, or Ci-Cio 'alkyl substituted 'with 0-8 R^; 

. 10 R^^ is selected from: 

_C-i=C-i-o~alky-l.,— s.ubst.ituted-with_0-8:_Ri; : 



C2"Cio alkenyl/ substituted with 0-6 R^; 
15 • Ci-Cio alkoxy, substituted with 0-6 r6; 

aryl, substituted with 0-5 R^; 

5-6 membered. heterocyclic ring containing lr2 N, O, 
;ofS heteroatomsV wherein said heterocyclic 
* ring may be saturated/ partially saturated,,, or 

20 fully unsaturated, said heterocyclic ring 

being substituted with 0-5 R^;' 
Ci-Cio alkoxycarbonyl substituted with 0-8 R^; 
C02R^; or " V 

* -C(=0)N(r12)r13;. 

25 / ' ' . ' ' " " /; 

n - is 0-4; 

.q,.' .. is: 2-7; ' . ..' ■ .i 1.1- ,. 

"■;"'^'r*. . ■is:-0-3; '\ ' ~' y' ■' : ^ \' 

provided that n, q, and r are chosen such that the 
30 number of atoms between R^ and Y is about 8-17. 



[21] Preferred compounds of, this fourth embodiment 

are those of Formula IV: 
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(IV) 



wherein: • ■ . - . / ^ 

is selected from r2hn (CH2) qO-, . 

R2HN{R2N=C)NH.(GH2|qO-/ pipera2inyl-(GH2)qG-7, or 




10 r2 is selected f rom H, .^ryl (Ci-Cio) alkoxycarbonyl, 
Ci-Cio alkoxycarbonyl;"., ' 

V is selected from: \ J , ■ / 

, a , single bond (i.e., V is absent); . 
15 Ci-C7 alkyiene substituted with 0-6 R^^^^ 

C2-C7 aikenylene substituted with 0-4 R^ or R^r ■ 
C2-C7 alkyhylene substituted with 0-^4 R^ or r''; 
. phenylene substituted with 0-3 R^- or R*^; 
^pyridylene substituted with 0-3 R^ or r"^; . - 
20 . pyridazinylehe substituted with 0-3 R^ or r'^; 

is selected from a single bond (i.e. , Z^ is absent)/ 

; ■ • -'O or. 3; ■ ' ■ ■ 

25 X is selected from: . 

a single bond (i.e., X is absent); 
* C1-C7 alkylene substituted . with ,0-4 /R:"^, R^ or R^^, . 
C2"C7 alkenylene., substituted with 0-3 R^, R^ or R^^; 
C2-C7., alkynylene substituted with 0-3 R^, R^ or R^^; 

30 • 
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y selected from hydroxy, Ci to Cio alkyloxy, C3 to' Cii 
cycloalkyloxy/ Ce to Cio aryloxy, C7 to Cn - 
aralkyloxy/Cs to Cio alHylcarbonyloxyalkyloxy, C3 ,y 
to Cio alkoxycarbonyloxyalkylpxy, C2 to Cio 
5 alkoxycarbonylalkyloxy, C5 to Cio 

cycloalkylcarbonyloxyalkyloxy, C5 to Cio 
cycloalkoxycarbonyloxyalkyloxy, .C5 to Cio 
. cycloalkoxycarbonylalkyloxy, C7 to Cn 

aryloxycarboiiylalkyloxy, Ce to C12 ■ , 

10 arylbxycarbonyloxyalkyloxyy Ce to C12 

, arylcarbonyloxyalkyloxy, C5 to Cio 
. alkoxyalkylcarbonyl6xyalkyloxy> C5 to Cio (5-alkyl- 
— -rf:>^-dioxa-cyGl;openten"2- 

'Ci4 (5-aryl-l, 3-dioxa-cyclopenten-2-one- 

15 ' yDmethyloxy; \ . 

is selected from H, Ci-Cio alkyl, hydroxy, Ci-Cio 
alkoxy, .nitrd, Ci-Cip alkylcarbonyl, or ^N(R^2)R13; 

20 R^ and r7 are selected from H, Ci-Cio alkyl/ hydroxy, 
: \ Ci-Cio alkoky, nitro, Cf-Cio alkylcarbonyl, ' / 

— N(R^^)R^^, cyahOr or halo; 

R^ is. selected from H^/ Ci-Gio alkyl> C2-Cio alkenyl, 
25 .C3-C8 cycloalkyl, C5-C6 cycloalkenyl,V aryi, 5^6 

menibered heterocyclic ring containing 1-2 N, 0, or 
S, where Vaid heterocyclic ring may be "saturated, 
partially saturated, or fully unsaturated; ^ 

30 R^2 and R^^ are independently selected from H, Ci-Cio 

alkyl, Ci-Cio alkoxycarbonyl, Ci-Cio alkylcarboriyl, 
Ci-Cio alkylsulfpnyl, aryI(Ci-Cio alkyDsulfonyl, 
arylsulfonyl, heteroarylcarbonyl, 
heteroarylaikylcarbonyl* or aryl;^. > v, 

"35 " ■ ■ " . * 
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is selected from H, Ci-Cio alkyl, C2-C10 alkenyl, 
C2"Cio alkynyl, Ci-Cio alkoxy, aryl, heteroaryl or 
Ci-Cio alkoxycdrbonyl, C02R^ or -C (=0) N (R^^) R^^. ^ 

5 R^ is selected from H 'or Ci-Cio alkyl substituted with 
0-6 r4; ' 

n is 0-4; 

q is 2-7; ^ 

provided that n and q are chosen such that the number of 

atoms between Rr'- and Y is in the range of 8-17. 

[22] Further preferred compounds of this fourth 
embodiment are compounds of Formula IV wherein: 

Rl 'is R2HN(CH2)qO- or 




20 V is C1-C3 alkylene; . 

2^ is a single bond (i.e. 2^'is absent) or O;. 
X is C1-C3 alkylene substituted with O-I R^; - 

25 

Y is selected from:, 

hydroxy; . . . 
' Ci*to Cio alkoxy; , 

methylcarbony loxymethoxy- ; 
30 ethylcarbony loxymethoxy-; 

t-butylcarbony loxymethoxy- ; 
cyclohexylcarbonyloxymethoxyr- ; 
1- (methylcarbonyloxy ) ethoxy- ; 
1- (ethylcarbonyloxy) ethoxy-; 



10 



15 
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1- (t-butylcarbonyloxy) ethoxy-; 
' 1- (cyclohexylcarbonyloxy) ethoxyr; : 
i-propyloxycarbonyloxymethoxy-; ^ 
t-bu t ylo.xy cparbonyloxymethoxy- ; 
5 1- (i-propyloxycarbonyloxy)ethoxy-; 

1- (cyclohexyloxycarbonyloxy) ethoxy-; 
1- (t-butyloxycarbonyloxy) ethoxy-; ^ 
dime thy laminoethoxy- ; 
diethylaminoethoxy-; 
.10: '(5-methyl-l,3-dioxacyclopenten-2-on-4-yl)inethoxy-; 
(5- ( t-butyl) -If 3-dioxacyclopenten-2-pn-4- 
yDihethoxy-;' - 

' : (l,3-dioxa-5-phenyl-cyclopenten-2-bn-4-yl).inethoxy-; 

.15 



1- (2- (2-Tnethoxypropyl) carbonyloxy) ethoxy-; • 



and R^3- are independently selected from H, Ci-Ce 
alkyl, C1-C4 alkoxycarbonyl/ C1-C4 alkylcarbonyl, 
C1-C6 alkylsulfonyl,. aryl(Ci-C4 alkyDsulfonyl, 
arylsulfonyl, heterbarylcarbonyl, 
20 " heteroarylalkylearbonyl or aryl; , . - 

Ri3..is H, : ■ ; ■ 

[23] Specifically preferred compounds of this fourth 
25 embodiment are compounds, or pharmaceutically acceptable 
salt or prodrug forms, thereof,, selected from: 

5 (K, S) -4- [3- (piperidin-4-yl) oxymethylisoxa2olin-5-yl]hy- 

drocinnamic acid; 
30 5 {R, S) -4- [3- (2-aminoethoxymethyl) ispxazolin-5-yll hydro- ^ 
cinnamic acid; 

5 {RfS) -4- [3- (3-aminopropyloxymethyl) isoxazolinr-5-yl]hy- 

drocinnamic acid;' 
5 S) -4- [3- (piperidin-4-yl) oxymethylisoxa,zolin-5- 
,35 yllphenoxyacetic acid; . " , 
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5 (R,S) -4- [3- (2-aminoethoxyinethyl) isoxazolin-5-yl]phen- 

, oxyacetic acid; 
5 (i?, S) -4- [3- (3-aminopropyloxymethyl) isoxazblin-5- 
yl]phenbxyacetic acid. 

5 

[24] A fifth embodiment of this invention provides 

a. compound of Formula I: 



10 



Rl5 



3^ 4- w-x— 

or a pharmaceutically acceptable salt or prodrug form 

thereof , wherein : 

b is a single or double bond; 

15 Rl is selected from R2a(R3)N-, r2(r3)N(r2n=)C-, 
R2a {r3) N (CH2) qZ-, r2 (r3) N (r2n=) C (CH2) qZ-,' 




or 



(CH2)„Z- 



(CH2)n 

20 R^R^N 



Z is selected from a bond (i.e. is absent), O, S, S{=0), 
S(=0)2; 



25 r2 and R^ are independently selected from: H, Ci-Cio 
.• alkyl, C2-C6 alkenyi, C3-C11 cycloalkyl, C4-C11 

cycloalkylalkyl, Ce-Cio aryl, C7-C11 arylallcyl, C2-C7 
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alkylcarbonyl, C7-C11 arylcarbonyl,' C2-C10 
alkoxycarbonyl, C4-C11 cycloalkoxycarbonyl, C7-C11 
bicycloalkoxycarbonyl, C7"Cir aryloxycarbonyl, 
aryl (Ci-Cio .alkoxy)carbonyl, . 
-5 alkYlcarbpnyloxyaikoxycarbonyl, or 

alkoxycarbonyloxyalkoxycarbonylv Ci-Ce 
alkylcarbonyloxy(Gi-C4 alkdxy)carbonyl, Cc-Cio ^ 
arylcarbonyloxy (C1-C4 alkoxy) carbonylr C4-C11 . 
cycloalkyicarbonyloxy (C1-C4 alkoxy) carbonyl; . 

;10 : ^ . ' ; ■ 

R2a is r2 or r2 (r3) n (r2n=) C; . 

U is selected front: 

15 ; . -(C1-C7 alkyl)-, 

-(C2"C7 alkenyl)-/ 
-:(C2-C7 alkynyl)-, 

-(aryl>- substituted. with 0-3 R^^, or ; 
-(pyridylj- substituted with 0-3 R^^; 

V is selected from: 

a single bond (i.e., V is not present)-; . : 
-(C1-C7 alkyl)-,. substituted with 0-3 groups 
independently selected from R^ or R*^; 
25 -(C2-C7 alkenyl)-, substituted with 0-3 , groups 

independently selected from R^ or R*^; 
-(C2-C7 alkynyl)-, substituted with 0-3 groups 

independently selected from R^ or R*^; 
-(phenyl)-, substituted with 0-2 groups 
30 independently selected from R^ or R*^; - 

-(pyridyl)-, substituted with 0-2 groups 

independently selected from R^ or R*^; or 
-(pyridazinyl)-, substituted with 0-2 groups 
independently selected from R^ or R*^; 

- 35. . . , , . y ^ ^ .......... . ....... , . . . .. V 
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W is selected from: 
0 1 r21 




7^ 



O ^ 'p Op 



r20 f,20 




p20 p20 . 



O m 



O m 



X is selected from : • . , 

5 a single bond (i,e, X is absent) * 

-(C(R'*)2)n-C(R4) (r6)-C(R4) (R^^)-/ with the proviso 

that when n is 0 orl, then at least one of R^^or 
r8 is other than H or methyl; ' , 

10 Y is selected from: 
hydroxy, 

Ci to Cio alkyloxy, 

C3 to Cii cycloalkyloxy, • 

Ce to Cio aryloxy, 
15 C7 to Cii aralkyloxy, . 

C3 to Cio alkylcarbonyloxyalkyloxy, 
. C3 to Cio alkoxycarbonyloxyalkyloxy, 

€2 to Cio alkoxycarbonylalkyloxy, 

C5 to Cio cycloalkylcarbonyloxyalkyloxy, . ^ 
20 C5 to Cio cycloalkoxycarbonyloxyalkyloxy. 
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C5 to Cio cycloalkoxycarbonylalkyloxy, 
C7. to Cii aryloxycarbonylalkyloxy, 
Ce to C12 aryioxycarbonyloxyalkyloxy, 
Ce to C12 arylcarbonyloxyalkyloxy, 
5 C5 to Cio alkpxyalkylcarbonyloxyalkyloxy, 

C5 to Gio (5-alkyl-l, 3-ciioxa-cyclopenten-^2-one- 

ylVmethyloxy, 
Cio to :Ci4 (5-aryl-l, 3-dioxa-cyclopeiiten-2-one- 

yl)inethylpxy, 
10 (r2) {R3)N-(Ci-Cio alkoxy)-; 

is -C", or -NR22-; 



is selected from H, Ci-Cio' alkyl, Ci-Cio 
alkylcarbonyly aryl, arylalkylene cycloalkyl, or 
cycloalkylalkylene; . 

20 .alternately, two R^ groups on adjacent carbons may join 
to form. a bond (i.e. a carbon-carbon double or 

triple bond); ' 

f '\. ' .. . . . ■ ' / \ ^ . ' . ' ■ . " 

R^^ is selected' from H, hydroxy,. Ci-Gio alkoxy, nitro, 
25 . N(R5)R5a^ -N(r12)r13, -N(r16)r17^ 

Ci-Cio alkyl substituted with 0-3 R^, 
aryl substituted with 0-3 R^, or 
Ci-Cio alkylcarbonyl; 

30 R^^ is seleicted from H, Ci-Ce alkyl, C2-C6 alkenyl, 
C2-C6 alkynyl, hydroxy, Ci-Ce alkoxy, Ci-Ce 
alkylthio, Ci-Ce alkylsulf inyl, Ci-Ce alkylsulf onyl, 
nitro, Ci-Ce alkylcarbonyi, C6-C10 aryl, -N(R12)r13; 
halo, CF3, CN, Ci-Ce alkoxycarbonyi; carboxy, 

35 piperidinyl, or pyridyi;- 
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is selected from H, Ci-Ce alkyl, C2-C6 alkenyl, C3-C11 
cycloalkyl, C4-C11 cycloalkylmethyl> Cg-Cio aryl. 



C7-C11 arylalkyl, or Ci-Cio alkyl substituted with • 
5 ' 0-2 r4^; 

R5a is selected from hydrogen^ hydroxy, Ci to Ce alkyl, 
C2 to Ce alkenyl, C3 to Cn cycloalkyl, C4 to Cn 
' cycloalkylmethyl, Ci-Ce alkoxy, benzyloxy, Cg to Cio 
10 aryl, heteroaryl, C7. to Cn arylalkyl, , or Ci-Cio 

alkyl substituted with 0-2 R^^; _ 

* 

alternately^ R^ and R^^ when.both are substitiients on the 
same nitrogein atom (as in -NR^R^a) can be taken 

15 together with the nitrogen atom to which they are 

attached to form 3-azabicyclononyl, 1,2,3,4- 
tetrahydro-l-quinolinyl', 1,2, 3, 4-tetrahydro-2- 
isoquinplinyi , Ijpiperidinyl, l-moirpholinyl, l-- , 
pyrrolidinyl, thiamorpholinyl, thiazolidinyl* or 1- 

20 piperazinyl, each being optionally substituted with 

Ci-Cfi alkyl, Ce-Cio aryl, heteroaryl, C7-C11 . 
arylalkyl, Ci-Ce alkylcarbonyl, C3-C7 . 
cyclpalkylcarbonyl, Ci-Cg alkoxycarbonyl, C7-Cii 
arylalkbxycarbonyl, Ci-Ce alkylsulf onyl or Ce-Cio . 

25 arylsulf onyl; ; 

- R^b is selected from Ci-Ce alkyl, C2~Cs alkenyl, C3-C11 
cycloalkyl, C4-C11 cycloalkylmethyl, Ce-Cio aryl, 
C7-C11 arylalkyl, or Ci-.Cio alkyl substituted with 
30 0-2 r4^; 

R^ is selected from H, Ci-Cio alkyl, hydroxy, Ci-Cio 
alkoxy, nitro, Ci-Cio alkylcarbonyl, -N(r12)r13^ 
cyano, halo, CF3, CHO, C02R^, C (=0) R^a, cONRSRSa/ 
35 0C(=0)R5a, 0C (=0)0R5b, OR^, OC (=0) NR^R^a^ OCH2C02R^, 

C02CH2C02R5r NO2, NR5ac(=0)R5^, NR5aC(=0)OR5b, 
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NR5aC(.=0)NR5R5a,. NR5aso2NR5R5a^ NRSasOaR^f S(0)pR^r 
S02NR^R^®f C2 to Ce alkenyl, 'C3 to Cii cycloalkyl, 
' C4 to Gil cyclbalkylmethyl; 

,5 ,, . Ce to Cio aryl optionally substituted' with 1-3 

groups selected from halogen, Ci-Ce alkoxy, Ci-Ce 
• alkyl, CF3, S(0)inMe, pr -NMe2; . . 

G7 to Cii arylalkylv said aryl being optionally 
10 \ subistituted with 1-3 groups selected from halogen, 

Ci-Ce alkoxy, Ci-Ce' alkyl, CF3, S(0),nMe, or -NMea;/ 

methylenedioxy when R^ is a substiuent on aryl; or 



15 a 5-6 membered heterocyclic ring containing 1-2 N, ' 

G,, or S heteroatomsr wherein said heterocyclic 
ring may be saturated, partially Waturated, or^ 
fully unsaturated, said heterocyclic' ring 
being substituted with 0-2 R*^; 



2 a 



R6a is selected from C1-C4 alkyl, -C1-C4 alkoxy, -halo, 
: CF3, NO2, or- NRl2Rl3; 

r'' is seiected from H, Gi-Cio alkyl, hydroxy, Ci-Cio 
25 alkoxy, nltro, Ci-Gio alkylcarbonyl, -N(r12)r13^ 

cyano, halo, CF3, CHO, G02R^ G(=0)R5a, GONRSRSa, 
" [ OG (-0) R5a,. OG (=0) 0R5t>, GR^a^ qC (=0) NR^R^^, OGH2C02R^, 
C02CH2Cb2R^,y^ O^, 7 7 

NRSac (=:0) NR5R5ay NR5;«iS02NR5R5a ; NR5as02R^, S (OmR^^/ 
30 S02NRSR^.^r. C2 to Ge alkenyl, C3 to Gn cycloalkyl,. / 

Ca to Gil cycloalkylmethyl, Ge to Gio aryl, or C7 to 
Gil arylalkyl; . 



35 



is selected from: 
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C2-C10 alkyl, substituted with 0-3 R^; 
C2-C10 alkenyl, substituted with 0-3 ^R^; 

C2-C10 alkynyl, substituted with 0-3 R^; . 

,C3-C8 cycloalkyl, substituted with 0-3 R^; 
5 C5-C6 cycloalkienyl, substituted with 0-3 R^; 

aryl, substituted with 0-3 R^; 

5-6 membered heterocyclic ring containing 1-2 N, O, 
or S heteroatoms, wherein said heterocyclic 
ring may be saturated, partially saturated, or 
10 fully unsaturated, said heterocyclic ring 

being substituted with 0-2 R^; , 

r12 and R^^ are independently H, Ci-Cio alkyl, Ci-Cio 
alkoxycarbonyl, Ci-Cio alkylcarboiiyl, Ci-Cio 

15 alkylsulfonyl, aryl (Ci-Cio alkyl) sulfonyl, 

arylsulfonyl, aryl, C2-C6 alkenyl, C3-C11 
* cycloalkyl, C4-C11 cycloalkylalkyl, C7-C11 arylalkyl, 
C7"Cii arylcarbonyl,* C4-C11 cycloalkoxycarbonyl, C7- 
Cii bicycloalkoxycarbonyl,. G7-rCii aryloxycarbonyl, 

20. or aryl (Gi-Cio alkbxy) carbohyl, wherein said aryls 

are optionally substituted with 0-3 substituents 
selected from the group. consisting of : C1-C4 alkyl, 
C1-C4 alkoxy, halo, CF3, and NO2; 

25 r14 is selected from H, Ci-Cio alkyl, C2-C10 alkenyl, 
C2-C10 aikynyl, Ci-Cio alkoxy, aryl, heteroaryl or 
Ci-Cio alkoxycarbonyl, C02R^ or -C (=0) N (R^) RSa. 

r15 is selected from: 
30 H; , 

Ci-Cio alkyl, substituted with 0-3' R^; 
C2-C10 alkenyi, substituted with 0-3 R^; 
Ci-Cio alkoxy, substituted with 0-3 R^; 
35 ' aryl, substituted with 0-3 R^; 
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5-6 meii±>ere'c[ heterocyclic ring containing 1-2 N, 0, 
or S heteroatomsy wherein said heterocyclic 
ring may be saturated, partially saturated, or 
fully unsaturated, said' heterocyclic ring 
5 being substituted with 0-2 R^; 

Ci-Cio alkoxycarbonyl substituted with 0-2 R^; 

•/ ■ -C02R^; .or ; - . 

. -C(=0)N(R12)r13. . , 

provided that when b is a double bond, only one of R^^ 
.10 or Rl5-jLs present; 

R^^ is selected from: " 

-C(«0)-0-Rl8a^ ; ' \ 

15.^ ' -C(=0)N(Rl8b)2, ^ ^ 

, -C(=0)NHS02R^^^, 

J^C(=0)NHC<=0)R^®^, - . ^ ' 

. . ; .-C(=0)NHC(=0)ORlfia^ 

-C (=0) NHS02NHR^6^, 

20 -G(=S)-NH-r1^^,;^ ^^ . y ^ : : . ■ 

-NH-e(«0)-0-R^?a, . / / 
: ' -NH-C(=0)-Rl8b, ; . - ' , 

-NH-C{=0)-NH-r18^, , - . ; / 

25 -S02-R^^®. > ^ 

- ;-S02-N (18^)2. ^ \ 

^ -S02-NHC(«0>018^, 
-P{=S) jOR^^ay^; 

-P(=0) {0RMa)2, \ V : 

30 -P{=S) (Rl8a)2/ 

-P(=0) (R^^^)2f or 
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rI'' is selected from: H, Ci-Cio alkyl^ C2-C6 alkenyl,. C3- 
Cii cycloalkyl, ^ C4-C15 cycloalkylalkyl, aryl, 
aryKCi-Cio alkyl)-/ 

5 R^^^ is selected from: > 

Ci-Ce alkyl substituted with 0-2 R^^^ 
C2-C8 alkenyl substituted with 0-2 R^^, 
C2-C8 alkynyl substituted with 0-2 R^^, 
C3-C8 cycloalkyl substituted with 0-2 R^-^, 
10 aryl substituted with 0-4 R^^^ 

;aryl(Ci-C6 alkyl) substituted with 0-4 R^^,' 

a 5-10 membered heterocyclic ring, system having 1-3 
heteroatoms selected independently from 0, S, and' 
15 N, said heterocyclic ring being substituted with 

^0-4 Rl9, 

Ci-Ce alkyl substituted with a 5-10 membered 
heterocyclic ring system having 1-3 heteroatoms 
20 .selected independently from O, S, and N, said 

heterocyclic ring being substituted with 0-4 R^^; 

Rl8b i3 selected from R^®^ or H; - 

25 r19 is selected from H, halogen, CF3, CN, .NO2, NR^^rIS^ 
Ci-Cs alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C11 
cycloalkyl, C4-C11 cycloalkylalkyl, aryl, aryl (Ci-Ce 
alkyl)-, Ci-Ce alkoxy, or C1-C4 alkpxycafbonyl; 

30 r20 and R^^ are each independently selected from H, 

Cl-Cio alkyl, C02R^ C (=0)R5a, CONR^RSa, nR^C («0) R^^, 
NR12r13, C2-C6 alkenyl, C3-C11 cycloalkyl, C4-C11 
cycloalkylmethyl, Ce-Cioaryl, or C7-C11 arylalkyl; 
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r22 is selected from Ci-Cio alkyl, C2"Ce alkenyl, C3-C11 
cycloalkyl, C4-C15 cycloalkylalkyl, aryl, aryKCi- 
: , Cio alkyl)-; C(=0)R5a, C02R^^, -C(=0)N(R5);R5a/ or a 

. bond to X; ■ 



m is 0-2; . ' . _ 

. n isO-2;'" ^ " •* ^. ' . v 

P '■isl-2r; ■ .-//^ "r':; ■ ^ ■ ■'] ■ 

- ■ ■ q ' ' ';is ; -."^ ^ ' ' ; ; _ • ' ' ■ . ' ^ 

, \/ .. 10;; r ■ is '0-3; ■ . " .' ' . 

provided that n/'q and r are chosen such that the number 
\' ; . of atoms connecting R^ and Y is in the range of 

■ ■ . • ' ^■ " 8-17, ■■• \ ■ ; '■■ ■ ' \ - ■ 

.15 125] Preferred compounds of this eifnbodiment are 

those compounds of Formula Ic: 

■ ■' ■ •'20 v/;v : ■ ■■ ■ V ■ -y^''^ ' ^ ■ ' ^ /■ ' 

. ■ Wherein: 

Z is selected from a bond (i.e. is absent), 0, orS; 

' ,. R? is selected from H, arylCCi-Cio alkoxy) carbonyl, or 

25 Ci-Gio alkoxycarbonyl; 



30 



U . is a single bond (i.e., U is, not present) ; , 
X . is -CHR^a-; 

r5 is selected from H or Gi-^Cio alkyl substituted with 
0-6 R*''; 
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and R"^ are each independently selected from H, Ci-Cio 
. alkyl, hydroxy,> Ci-Cio alkoxy, nitro, Ci-Cio. 
alkylcarbonylf -N(R^2)j^l3^ cyano, or halo; 

5 and are each independently selected from H, 

Ci-Cio alkyl, Ci-Cio alkoxycarbonyl/ Ci^Cio 
alkylcarbonyl, Ci-Cib" alkylsulfohyl, 
aryl (Ci-Cio .alkyl) sulfonyl^ arylsulfonyl, or aryl, 
wherein said aryls are optionally substituted with 
10 0-3 substituents selected from the group consisting 

* ; of: C17C4 alkyl, C1-C4 alkoxy, halo, CFs/ and NO2; 

R^S . is selected from .H,; Ci-Cio alkyl, C2-Cip alkenyl, 

C2-C10 alkynyl, Ci-Cio alkoxy, aryl, heterqaryl or * 
15 Ci-Cio alkoxycarbonyl, C02RV6r -C(=^^ 

.r16 is selected from: . ^ 

-C(=0)-r16^, V - 

20 >s(=o)2-r"^; ' , 

, R^'' is. selected from: H or C1-C4 alkyl; 

■ " ■ .. ■ ■ . ' ' . . " 

Ri8a is selected from: . . . 

25 Ci-Ce. alkyl substituted with 0-2 R^^, . * 

C2-C8 alkenyl substituted with 0-2 R^^, 
C2-C8 alkynyl substituted with 0^2 R^^, 
C3-C8. cycloalkyl substituted with 0-2 R^^/ 

' aryl substituted with 0-2 r15, . . 
30 aryl(ei-C6 alkyl)- substituted with 0-2 R^^, 

a heterocyclic ring system selected from pyridinyl, 
furanyl, thiazoiyl, thienyi; pyrrolyl, pyrazolyl, 
triazolyl, imidazolyl, benzbf uranyl, indolyl, 
35 indolinyl, quinolinyl, isoquinolinyl, isoxazolinyl. 
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benzimidazolyl, piperidinyl, tetrahydrofuranyl, 
• pyranyl, pyridinyl, SH-indolyl, carbazolylr 
pyrrolidinyl, piperidinyl/ indolinyl, or 
morpholinyl,. said heterocyclic ring being 
5 ^ substituted with 0-2 R^^; 

Ci-Ce alkyl substituted with a heterocyclic ring 
system selected from pyridinylf furanyl, thiazolyl, 
' thienyl/ pyrrolyl, pyrazolyl> imidazolyl/ 
10 isoxazolinyl, benzofuranyl, indolyl, indolenyl, 

quinolinyl; isoquinolinyl, benzimidazolyl/ • • \ . 
piperidinyl, tetrahydrofuranyl, pyranyl, pyridinyl, 
3H-indolyl, indblyl, carbazole^ pyrrolidinyl , 



:^ - - ^^^iperidi^ 

15 heterocyclic ring being substituted with 0-2 R^^, 



[26] Further preferred compounds of this^ embodiment 

are compounds of Formula lb: 



20 . 



N-Q 

(lb) ■ 



wherein : 



25 



-Ri - is selected -f rom : ■ R2 fR3)N-, R2NH (R2N=) e- , 
' r2r3n(CH2)p-Z-, r2nH(r2n=)CN^ 



or 



,30 



n is i 0-1; 
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p' is 2-4; 
p" is 4-6; 



5 



lb 



15 



Z is selected from a bond (i.e. is absent) or O; 
r3 is H or Ci"C5 alkyl; 

it 

V is a single bond (i,e./ V is not present), or 
-(phenyl)-; 

X . is selected from: 
-CH2-r. ' ' 
-CHN(R16)r1'^-, or 
*-CHNR5R5a«. 



Y is selected from: 
hydroxy; — 

Ci to pio alko'xy; , ^ 

methylcarbonyloxymethoxy-; , 
20 ethylcarbonyloxymethoxy-; ^ - ^ ^ 

t-buty Icarbonyloxymethoxy- ; 

cyclohexylcarbonyloxymethoxy-; 

1- (methylcarbonyloxy) ethoxy-; 

1- (ethylcarbonyloxy)ethoxy-; 
25 1- (t-butylcarbonyloxy) ethoxy-; 

1- (cyclohexylcarbonyloxyj ethoxy-; 

i-propy loxycarbbny loxymethoxy- ; 

t-butyloxycarbonyloxymethoxy-; 

1- (i-propy loxycarbonyloxy) ethoxy-; 
30 1- (cyclohexyloxycarbonyloxy) ethoxy-; 

1- (t-butyloxycarbonyloxy) ethoxy-; 

dimethylaminoethoxy- ; 

diethylaminoethoxy-; 

( 5-methyl- 1 , 3-dioxacyclopenten-2^on- 4-y 1 ) methoxy- ; 
35 (5- (t-butyl)-l,3-dioxacyclopenten-2-on-4- 

yl)methoxy-; 
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(1, 3-dioxa-5-phenyi-cyclopenten-2-on-4-yl) methoxy-; 
l- (2- {2-methoxypropyl) carbonyloxy) ethoxy-; 

Ri8a is selected from: 
5 ' ' C1-C4 alkyl substituted with 0-2 R^^, 

C2-C4 alkenyl substituted with 0-2 R^^, 
C2-C4 alkynyl substituted with 0-2 R^^, 
C3-C4 cycloa.lkyl substituted with 0-2- Rl^, 
aryl, substituted' with 0-2 Rl9, : , \ 
10 aryl{Ci-C4 alkyl)- substituted with 0-2 R^^, 

a heterocyclic ring system selected f rom pyridinyl, 
furanyl, thiazolyl, thienyl, pyrrolyl, pyrazolyl, 

15 indolinyl, quinolinyl, isoquinolinyl, isoxazblinyl,. 

benzimidazolyl, piperidiriyl, tetrahydrof uranyl; 
pyranyl, fiyridinyl, 3if-indqlyl, carbazolyl, 
pyrrolidinyl, piperidinyl, indolinyl, or 
morpholinylv said heterocyclic ring being 

20 substituted with 0-72 r1^; V V 

Ci-Ce alkyl substituted with a heterocyclic ring - 
' system selected frpm pyridinyl, furanyl, thiazolylr 

thienyl, pyrrolyl, pyrazqlyl, imidazolyl, 

25 isoxazolinyi, benzofuranyl, indolyl, indolenyl, 

quinolinyl, ispquinolinyl, berizimidazolyi, 
piper idinyl, tetrahydrofuranyl, pyranyl, pyridinyl, 
3H-indolyl/ indolyl, carbazole,pyrrolidinyl, 
piper idinyl, indolinyl, or morpholinyl, said 

30 heterocyclic ring being substituted with 0-2 R^^. - 

[27] Further preferred compounds of this fifth 

embodiment are compounds of Formula lb wherein: 



35 Ri is* r2nh(r2n=).C- or. R^NH (r2n=) CNH- and V is phenyl or 
pyridyl; or 
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xs 



, and V is a single bond (i.e. V 



5 is absent) 
n is 1-2; 

r3 is H or C1-C5 alkyl; 

10 X is selected from: 
-CH2-/ 

-CHN(R16)r17-, or 
-CHNR^RSa.; 

15 W is selected from:- 



O m 




N O 




N NR 



22 



or 




m 



m is 1-3; 
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y is selected from:, . 
hydroxy; 

Ci to Cio alkoxy; 
5 . methylcarbonyloxymethoxy-; 

ethy Icarbony loxymethoxy- ; 
t-buty Icarbonyloxymethoxy- ; 
cyclohexylcarbonyloxymethoxy- ; 
1- (methylcarbonyloxy ) ethoxy- ; 
10 l-(ethylcarbonyloxy)ethoxy-; 

1" (t-butylcarbonyloxy) ethoxy-; 
1- (cyclohexylcarbonyloxy) ethoxy-; 

i-propyloxycarbonyloxymethoxy-; . ; ' . 

15 1- ( i-propylbxycarbonyloxy) ethoxy-; 

1- (cyclohexyloxycarbonyloxy) ethoxy- ;; 
' 1- (t-butyloxycarbohyloxy) ethoxy-; 
dimethy laminoethoxy- ; 
diethylaminpethoxy-;;^ . 
. 20 (5-methyl-ir3-dloxacyclopenten--2-on-4-yl)inethoxy-; 
( 5- ( t-butyl ) - 1 , 3-dioxacyclopenten- 2-on-4 - 
yDm^thoxy-; 

(1, 3-dioxa-5-phenyl-cyclopenten-2-on-4-yl)methoxy-; 
1- (2- (2-methoxypropyl) carbonyloxy) ethoxy-; 

25 , . - ■ ; ■ ' : ' ■ ' ■/ • . ■ . 

r19 is H/ halogen^ C1-C4 alkyl, C3-C7 , cycloalkyl, 

cyclopropylmethyl, aryl, or benzyl; 

r20 and r21 are both H;: ' 

■ 30, ■ \ 

r22 is H, C1-C4 alkyl or benzyl. 

[28] Specifically preferred compounds of this fifth 
embodiment are compounds of Formula lb, or 
35 pharmaceutically acceptable salt forms. thereof/ selected 

. from: 
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2- (R, S) -2-carboxymethyl-l- { 5- (R, S) -N- [3- (4- 

amidinophenyl) isoxiazolin-5-yl acetyl] piper idine; 



2- (Rr S) -2-carboxymethyl-l- { 5- (R, S) -N- [3- (4- 
5 ' arnidihophenyl) isoxazolin-5-yl acetyl) azepine;. 

2- (R, S) -2-carboxyinethyl-l- { 5- (R, S) -N- [3- (4- . 

amidinophenyl) isoxazolin-5-yl. acetyl] pyrrolidine; 

3- {R,S)-carboxyinethyl-4-{ 5- (r/s)-N-; [3- (4- 

amidinophenyl) isoxazolin-57yl acetyl)piperazine-2- 
10 one; 

6- .(R/S)-carboxyinethyl-l-{5-(R,S) -N- [3- (4- , 

amidinophenyl) is6xazplin-5-yl acetyl ] piper idine-2- 
■ . ■ one; > ' * , 

5-(R, S)-carboxymethyl-i-{5-(R, S) -^N- i3-(4-. ' 
15 amidinophenyl) isoxazolin-5-yl acetyl ]pyrrolidine-2- 

one; 

7- (R, S) -carboxymethyl-1- { 5- (R, Sy-N- [3- (4- 

amidinophenyl) isoxazolin-5-yl acetyl) azetidine-2- 
one; . . 

2- (R, S) -carboxymethyl-1- { 5- (R, S) -N- [3- (4- 
amidinophenyl) isoxazolin-5-yl acetyl ]pyrazolidine; 

3- (R, S) -carboxymethyl-4- { 5- (R, S) -N- [3- (4- 
amidinophenyl)isoxazolin-5-yl acetyl jmorpholine . 



20 



25 In the present invention^ it has been discovered 

that the compounds of Formula I above are useful as 
inhibitors of cell-matrix and cell-cell adhesion 
processes. The present invention includes novel 
compounds of Formula I .and methods for . using such 

30 compounds for the prevention or treatment of diseases 
resulting from abnormal cell adhesion to the 
extracellular matrix which comprises administering to a 
host in heed of such treatment a therapeutically 
effective amount of such compound of Formula I. 

35 In the present invention it has also been 

discovered that the compounds of Formula I above are . 
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useful as inhibitors of glycoprotein Ilb/IIIa 
(GPIIb/IIIa) . The compounds of ' the present invention 
.inhibit the activation and aggregation\6f platelets ^ 
induced by all known endogenous platelet agonists. 

- .■- ' .-^ . 5' ■ . ■ . : ' ' ■ \ . - ' \ . ■; . ' ' . \_ .■■ 

The present invention also provides pharmaceutical 
/.compositions comprising a compound of Formula I and a\. 
pharmaceutically acceptable carrier. '\ 

10 The compounds of Formula I of the present invention 

are useful" for the treatment (including prevention): of . 
thromboembolic disorders The term "thromboembolic 
disorders'V as used herein includes conditions involving ^ 

15 i venous cardiovascular or cerebrovascular thromboembo 
- disorders, including, for- example, thrombosis, unstable 
angina, first or recurrent. myocardial infarction, 
ischemic sudden death, transient ischemic attack, 
stroke, atherosclerosis, venous thrombosis, deep vein 
\20 . thrpmbosis,; thrombophrebitis, ar^ emboiism,_ 

coronary and cerebral arterial thronibDsis, myocardial 
infarction, cerelDrai embolism, kidney \ embolisms, 
pulmonary embolisms, or such disorders associated- with 
diabetes,, comprising administering to a mammal in need 
. . 25 .of such treatment a therajpeutically* effective amount of 
' a compound of Formula I described above . 

7 ^ The compounds 9^ 

, may be useful for the treatment or prevention of .other 
30 diseases which involve cell adhesion processes, 
. including, but not limited to, ; inf ammation, bone 

degradation, rheumatoid arthritis, asthma, allergies, 
adult respiratory distress syndrome, graft versus host 
disease, organ transplantation rejectibn, septic shock,' 
35 psoriasis, eczema, ,/contadt dermatitis, ostebporo 

osteoarthritis, atherosclerosis, tumors, metastasis, . 
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diabetic retinopathy, inflammatory bowel disease arid 
other autoimmune diseases. The compounds of Formula I 

of the present invention may also be useful for wound 

healing. 

5 ■ . ' _ , ^ \ . . .. 

The compounds of the present invention are useful 
for inhibiting the binding of fibrinogen to blood 
platelets, inhibiting aggregation of blood platelets, 
treating thrombus formation or embolus formation, or 

10. preventing thrombus or embolus formation in a mammal. 
The compounds of, the invention may be used as a 
medicament for blocking fibrinogen from acting at its 
receptor site in a mammal. 

Compounds, of the invention may be administered to 

15 patients where prevention of thrombosis by inhibiting 
binding of fibrinogen to the platelet membrane 
glycoprotein complex Ilb/IIIa receptor is desired.- They 
are useful in surgery on peripheral arteries (arterial 
grafts, carotid endarterectomy) and in cardiovascular 

20 surgery where manipulation of arteries and organs, 

and/or the interaction of platelets with artificial ' 
surfaces, leads to platelet aggregation and consumption, 
and where the aggregated platelets may form thrombi and 
thromboemboli . The compounds of the present invention 

25 may be administered to these surgical patients to 

prevent the formation of thrombi 'and thromboemboli. 

Extracorporeal circulation is routinely used during 
cardiovascular surgery in order to oxygenate blood. 

30 Platelets adhere to- surfaces of the extracorporeal 
circuit. , Adhesion is dependent on the interaction 
between .GPIIb/IIIa. on the platelet membranes and 
fibrinogen adsorbed to the surface of the extracorporeal 
circuit. Platelets released from artificial surfaces 

35 show impaired homeostatic function . The compounds of 
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the invention may be administered to prevent such' 
ex vivo adhesion.. 
. . ' The compounds of the present invention may be used 
for other vivo applications to . prevent cellular. 
5 adhesion in biological samples. 

Other applications of these compounds include 
prevention of platelet thrombosis, thromboembolism, and 
reocclusion during and after thrombolytic therapy and 
prevention of platelet thrombosis, thromboembolism and 
10 , reocclusion after angioplasty of coronary and other 
arteries and after coronary artery bypass procedures. 
The compounds of the .present invention may also be used 
-to prevent /myocardial infarction. The compounds of the 
, ^present^"'^invent'iori^*2r^^ 
15 : treatment of thromboembolic* disorders ; 

The compounds of- the present invention can alsp be 
.administered in combination with one or more additional 
therapeutic agents select '^frpm: anti-coagulant or 
20 coagulation inhibitbry agents, such as heparin or 
\ warfarin; anti-platelet or platelet inhibitory agents, 
such as aspirin, piroxicam, or ticlopidine; thrombin 
inhibitors such as boropeptides, hirudin or argatroban; 
or thrombolytic or fibrinolytic agent s,= such as 
25 plasminogen activators, . anistreplase, urokinase, or . 
streptokinase. 

The compounds of Formula I of the present 
invention ca^^ be acbninistered/^^i^^^^^ combination with one or 
more of the foregoing additional therapeutic agents, 
30 thereby to reduce the doses of each drug required to 
achieve the desired therapeutic 'effect. Thus, the 
combination treatment, of the present invention permits 
the use of lower doses of each component, with reduced 
' adverse, toxic effects of each component. A lower 
. '35 dosage minimizes the potential of side effects of the 
' compounds, thereby providing an increased margin of 
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safety relative to the margin of safety for each 
component when used as a single .agent. . Such combination 
therapies may be employed to achieve synergistic or 
• additive therapeutic effects for the treatment .of - 
5 thromboembolic disorders. 

By "therapeutically effective amount" it is meant . , 
an amount of a compound of Formula I that when 
administered alone or in combination with an .additional 

10 therapeutic agent, to a cell. or mammal is effective to 
prevent or^ ameliorate the thromboembolic; disease 
condition or the progression of the disease. 

By "administered in combination" or "combination 
therapy" it is meant that the compound of Formula I and 

15 one or more additional therapeutic agents, are 

administered /concurrently to the mammal being treated. 
When administered in combination each component may be 
administered at the same. time or sequentially in any. 
order at different points in time. Thus, each component 

20 may be administered separately but sufficiently closely 
in time so as to provide the desired therapeutic effect. 

The term anti-coagulant agents (or coagulation 
, inhibitory agents), as used herein, denotes agents that. 
25 inhibit blood .coagulation. . Such^ agents include warfarin 
(available as Coumadin™) and heparin. . ^ 

The term anti-platelet, agents (or platelet, 
inhibitory agents), as used herein, denotes agents that 
inhibit platelet function such as^by inhibiting the ^ 
30 aggregation, adhesion or granular secretion of 

platelets. Such agents include the various known 
non-steroidal anti-inflammatory drugs (NSAIDS) such as 
aspirin, ibuprofen, naproxen, sulindac, indomethacin, 
mefenamate, droxicam, , diclofenac, sulfinpyrazone; and 
35 piroxicam, including pharmaceutically acceptable salts 
or prodrugs thereof. , Of the NSAIDS, aspirin . - 
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{acetylsalicyclic acid or ASA) , and piroxicam. 
Piroxicam is commercially available from Pfizer Inc, 
(New York, NY) V as Feldane™. Other suitable . anti- 
pla£e let agents include ticlopidine, including 
5 pharmaceutically acceptable salts or prodrugs thereof. 
Ticlopidine is also a preferred compound since it is 
known to be gentle on the gastro-intestinal tract in 
use. . Still other, suitable; platelet inhibitory agents 
include thromboxane-A2-receptor antagonists, and 

10 thromboxane-A2r synthetase. inhibitors, as well as 

; pharmaceutically acceptable salts or prodrugs thereof . 
The phrase thrombin inhibitors (or antirrthrombin 
agents) , -as ' used herein, denotes inhibitors of . the 
"^'T'^e^^^^xxn^^prd rinhibit intptteombinT--^-^ 

15 various thrombin-mediated processes, such as . 

thrombin-mediated platelet activation (that is, for 
example, the aggregation of platelets, and/or the 
• granular secretion of plasminogen activator inhibitor-! 

and/or serotonin) and/or fibrin formation are disrupted. 
20 Such inhibitors include boroarginine derivatives and 
. bbropeptides, hirudin and argatroban, including- 
pharmaceutically acceptable; salts and prodrugs, thereof . 
Boroarginine derivatives and borppept ides include 
^N-acetyl and peptide derivatives of boronic acid, such 
25 as C-terminal. a-aminobor.onic acid derivatives of lysine, 
ornithine, arginine,homoarginine. and corresponding 
isothiouronium analogs . thereof . The term hirudin, as. 
^. . .used herein, inciud^ or ajialbgs of 

hirudin; referred to herein as hirulogs, such as 
30 disulfatohirudin. Boiropeptide thrombin inhibitors 
include' compounds described in Kettner et al., U.S. 
' Patent No. 5, 187, 157 and European Patent Application 
' Pubiication Number 293 881 A2, the disclosures of which 
are hereby incorporated herein. by reference. Other . 
^ 35 suitable boroarginine derivatives and boropeptide- 
thrombin inhibitors include those disclosed in ;P^ 
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Application Publication Number 92/07869 and European 
Patent Application Publication Number 471 651 A2, the 
disclo sures of . which are hereby incorporated herein by 
reference, in their entirety. 
5 The phrase thrombolytics (or fibrinolytic) agents 

: (or thrombolytics or fibrinolytics) ^ as used herein,, 
denotes agents thiat lyse blood clots (thrombi). Such 
agents include tissue plasminogen activator, 
anistfeplase, urokinase or streptokinase, including 

10 pharmaceutically acceptable salts or prodrugs thereof. 
Tissue plasminoigen activator (tPA) is commercially 
available from Genentech Inc., South San Francisco, 
California. The term anistreplase, as used herein, 
refers to anisoylated plasminogen streptokinase 

15 activator complex, as described, for example, in 

European Patent Application No . .028,489, the disclosures 
of which are hereby incorporated herein by reference 
herein/ in their entirety. Anistreplase is commercially 
available- as Eminase™. The term urokinase, as used 

20. herein, is intended to denote both dual and single chain 
urokinase,, the latter also* being referred to herein as 
prourokinase . 

Administration of the compounds of .Formula I of the 
invention in combination with such additional 

25 therapeutic agent, may afford an efficacy advantage. over 
the compounds and agents alone, and may do so while 
permitting the use of lower doses of each. A lower 
dosage minimizes the potential of side, effects, thereby 
providing an^ increased margin of safety. 

30 . GPIIb/Ilia is known to be pverexpressed in 

metastatic tumor cells. The compounds or combination 
products of the present invention may also be useful for 
the treatment, including prevention, of metastatic 
cancer. 

35 The compounds of the present invention are also, 

useful as standard or reference compounds, for example 
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as a quality standard or control, in tests or assays 
involving the binding of fibrinogen to platelet 
GPIIb/IIIa. Such compounds may be. provided in a. ;/ 
commercial kit, for example,, for use in pharmaceutical 
5 research involving GPIIb/IIIa. The compounds of the 
pr.esent invention may also be used: in diagnostic assays 
involving. platelet GPIIb/IIIa. 

The -compounds herein described may have 

10 asymmetric centers. Unless otherwise indicated,, all 

chiral,. diastereomeric and racemic forms are included, in 
the present invention. Many geometric isomers of 
olefins, . C=N, double bonds, and the like can also be 
present^ -in3^^ 

15 stable isomers are contemplated in the. present 

invention.. It .will be appreciated that\ compounds of: the 
^present invention that contain asymmetrically 
substituted carbon atoms, may be isolated in optically 
active or racemic forms.. It is well known ' in the art . . 

20 how to prepare optically , active forms, such: as by 
resolution of racemic forms or by synthesis, from 
optically active starting materials . All chiral, 
diastereomeric, racemic forms and ail geometric isomeric 
forms of a structure are intended, unless, the specific 

25 stereochemistry or isomer form is specifically ' 
indicated. 

When any variable (for example but not limited to, 
' R^v r7, r8, -Rl2^/and ^14.^.. etcv) -occurs more 

than one time in any constituent or in any formula,, its 
30 definition on" each occurrence is independent of its 
definition at every other occurrence . Thus, for 
example, if a group is shown to be substituted with 0-2 
R^, then said group may ..optionally be. substituted with 
up to two R^ and R^ at each occurrence is selected 
33 independently from the defined list^ of possible R^. 

Also, by way of example, for the group -N (R^a) 2,- each of 
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the two substituents on N is independently selected 
from* the defined list of possible R^^ . Similarly, by 

. way of example, for the group -C(R'^)2-f each of the two - 

r'^ substituents on C is independently selected from the 
5 defined list of possible r7. 

When a bond. to a substituent ' is shown to cross the 
bond connecting two atoms in a ring, then such 
substituent may be bonded to any atom on the ring. When " 
a bond joining a substituent to another group is not 
10 specifically shown or the atom in such other group to 
' which the bond joins is not specifically shown, then 
such substituent may form a bond with any atom on such 
other group. 

When a substituent is listed without indicating the 

15 atom via which such substituent is bonded to the rest of 
. the compoiand of Formula I, then such substituent' may -be 
bonded via any atom In such substituent. For example, . 
when the substituent is piperazinyl, piperidinyl, or 
tetrazolyl, unless specified otherwise, said 

20 piperazinyl, piperidinyl, tetrazolyl group may be bonded 
• to the rest of the compound of Formula I via any atom in 
such piperazinyl, piperidinyl, tetrazolyl group. 

Combinations of substituents and/or variables 
are permissible only if such combinations result in \ 

25 stable compounds. By stable compound or stable 
structure it is meant herein a compound that is 
sufficiently robust to survive isolation to a useful 
degreie of ; purity from a reaction mixture, and 
formulation into an efficacious therapeutic agent. 

30 . The term "substituted", . as used herein, means 

that any one or more hydrogen on the designated atom, is 
replaced with a selection from the indicated group, 
provided that the designated atom's normal valency is 
not exceeded, and that the substitution results in, a 

35 stable compound. When a substitent is keto (i.e., =0), 
then 2 hydrogens on the atom are replaced. 
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As used herein, "alkyl" is intended, to include 
both branched and straight-chain saturated aliphatic 
hydrocarbon groups having the specified number of carbon 
5 atoms (for example, "Ci-Cio" denotes alkyl having 1 to 10 
carbon atoms); . "haloalkyl" is intended to include both 
branched and straight-chain. saturated aliphatic 
hydrocarbon groups having the specified number of carbon 
atoms, substituted with 1 or more halogen (for example 
10 -CvFw where'v = 1 to 3 and w = 1 to (2v+.l)); "alkoxy" 

represents an alkyl group of :indicated number of carbon 
atoms attached through ah oxygen bridge; "cycloalkyl" is ■ 
intended to include saturated ring, groups, including 

15 . cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, and adamantyl; and 
"biycloalkyl" is intended to include saturated bicyclic 
ring groups such as [3 .3 .O]bicyclooctane, 
[4 .3 . Olbicyclononane, [4 .4 .OJbicyclodecane (decalin), 

20 [2.2.21bicyclooctane> and so forth; "Alkenyl" is 
,intended.to include hydrocarbon chains of either a 
straight or branched configuration and one or' more 
unsaturated carbon-carbon bonds which may occur in any 
stable point along the chain, such as ethenyl, propenyl 

25. and the like; i and "alkynyl" is intended to include 
hydrocarbon chains of either a straight or branched 
configuration and one or more triple carbon-carbon bonds' 
which may occur in' any stable point along" the chkin, ' ^ 
such as ethynyl,propynyl and the like. 

30^ \ The terms "alkylene", "alkehylene'^ "phenylene", . ^ 

and the like, refer to alkyl, alkenyl, and phenyl - 
groups, respectively, which are connected by two bonds 
to the rest of the structure. of Formula I. Such 
"alkylene", "alkenylene", "phenylene", and the like, may 

35 alternatively and equivalently be denoted herein as 
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"-(alkyl)-", "-(alkyenyl)-" and "-(phenyl)-", and the 
liJte, . 

"Halo" or "halogen" as used herein refers to 

fluoro, chloro, bromo and iodo; and ."counterion" is used 
5 to represent a small, negatively charged species such as 
chloride, bromide, hydroxide, acetate, sulfate and the 
like.*'';' 

As used herein, "aryl" or "aromatic residue" is 
intended to mean phenyl or naphthyl; the term 
10 "arylalkyl" represents an aryl group attached through an 
alkyr bridge. 

As used herein, "carbocycle" or "carbocyclic 
; residue" is intended to mean any stable 3- to 7- 
15. membered monocyclic or bicyclic. or 7- to 14-membered 

bicyclic or tricyclic or an up to 26-membered poiycyclic 
carbon ring, ; any of which may be saturated, partially 
unsaturated, or aromatic. Examples of such carbocyles 
include, but are not limited to, cycloprojpyl, . 
20 . cyclopentyl, cyclohexyl, phenyl, biphenyl, naphthyl, 
indanyl, adamantyl, or tetrahydronaphthyl (tetralin) 

As used herein, the term "heterocycle" or . \ 
"heterocyclic" , is intended to mean, a stable 5- to 7- 

25 membered monocyclic or bicyclic or 7- to 10-membered 
bicyclic heterocyclic ring which may be saturated, 
partially unsaturated, or aromatic, and which consists 
of carbon atoms and from 1 to 4 . heteroatoms 
independently selected from the group consisting of N, O 

30 and S andwherein the nitrogen and sulfur heteroatoms 
may optionally be oxidized, and the nitrogen may 
optionally be quaternized, and including any bicyclic 
group in which any of the above-defined heterocyclic 
rings is fused to a benzene ring. Thfe heterocyclic ring 

35 may be attached to its pendant group at any heteroatom 

or carbon atom which results in a stable structure. The 
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. heterocyclic rings described: herein may be substituted 
on carbon or on a nitrogen atom if the resulting 
compound is stable. Examples of such heterocycles 
include, but are not limited to, pyridyl (pyridinyl), 
5 pyrimidinyl, fiiranyl (furyl), thiazoiyi, thienyl, 
pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl, 
benzofuranylr benzothiophenyl, indolyl, indolenyl, 
isoxazolinyl; quinolinyl, isoquinolinyl, benzimidazolyl, 
piperidinyl, 4-piperidonyl, pyrr6lidinyl> 2- 
10 pyrrolidonyl, pyrroiinyl, tetfahydrofuranyl, 
tetrahydroquinolinyl^, tetrahydroisoquinolinyl, 
decahydroquinolinyl or, octahydroisoquinolinyl, azocinyl, 

triazinyl, 6H-l' ,2 , 5-thiadiazin yl , 2if, 6H-1, 5, 2- 

dithiazinyl, thianthrenyl, pyranyl/' ispbenzofuranyir 
15 chromenylr xanthenyl, phenoxathiinyl, 2if-pyrr61yi, 
pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl, ' 
isoxazolyl, oxazolyl,. pyridinyl/ pyrazinyi; pyrimidihyl^ 
pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl/ 
indolyl, Iff-indazolyl, purinyl, 4H-quinolizinyl, 
20' isoquinolinyl, quiholinyl, phthaiazihyl, ' naphthyridinyl, 
quinoxalinyl, quinazblinyl, . cinnolinyl, pteridinyl, 
4aH-carbazole, carbazole, B-carbolinyl, phenanthridinyl, 
acridinyl, perimidinyi, phenanthrplinyl, pheniazinyl, 
phenarsazinyl, phenothiazinyl, furazainyl, phenoxazinyl, 
25 isochromanyl, chromanyl, pyrrolidinyl/ pyrrolinyl, 
imidazolidinyl, imidazolinyl, pyrazblidinyl/ * 
py^azQlinylf piper idinyl, piperazinyl, ih^^ 
isoindolinyr, quinuclidinyl, morpholinyl or 
bxazoiidinyl. Also included are fused ring and spiro 
30 compounds containing/ for example, the above 
heterocycles . 

At used herein, the term "heteroaryl" refers to 
aromatic heterocyclic groups. Such heteroaryl groups 
35 are preferably 5-6 membered monocylic groups or 8-10* 
membered fused bicyclic groups . Examples of such 
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heteroaryl groups include, but are not limited. to 
pyridyi (pyridinyl) , pyrimidinyl, furanyl (furyl), 
thiazolylf thienyl^ pyrrolyly pyrazolyl, imidazolyl. 
indolyl; isoxazolyl, oxazolyl, pyrazinyl, pyrimidinyl, 
5 ; pyridazinyl, benzof uranyl, benzpthienyl, benzimidazolyl, 
quinqlinyl, or isoquinolinyl,. 

As used herein, "pharmaceutically acceptable salts" 
refer to derivatives of the disclosed coinpounds wherein 
10 the parent compound of Formula I is modified by making^ . 
acid or base. salts of the compound of Formula I 
. Examples of pharmaceutically acceptable salts include, 
but are not limited to, mineral or organic acid salts of 
basic residues such as amines; alkali or. organic salts 
15 of acidic residues such as carboxylic: acids; and the 
'■ like.:^ • ^ ^ ^- ^ - 

"Prodrugs" are considered to be . any covalehtly 
bonded carriers which release the active parent drug 
'20 , according to. Formula I in vivo when such prodrug^ is 

administered to a mammalian subject. Prodrugs of the 
.compounds of Formula I are prepared by modi^f - 
functional groups present in the compounds in such a way, 
that the modifications are cleaved, esither/ in routine 

25 * manipulation or in vivo, to the parent compounds. 
Prodrugs include compounds of. Formula I wherein 
hydroxyl, amino, sulfhydryl,^ or carbpxyl groups are ,. 
. bonded to any group that, when administered to a 
, mammalian subject, cleaves to form a free hydroxy 1,1 

30 amiho, sulfhydryl, or carboxyl group respectively. 

Examples of prodrugs include, but are not limited to, , 
acetate> formate and benzoate derivatives of alcohol and 
amine functional groups in the compounds of Formula. I, 
and the' like. Examples of representative carboxyl and 

35 amino prodrugs are included under the definition of R^, 
r3, and Y. 
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The pharmaceutically acceptable salts of the 
, compounds of Formula I include the conventional non- 
toxic salts or the quaternary ammonium salts of the 
compounds of - Formula. I formed, for example, from rion- 
5 toxic inorganic pr organic acids; For example, such ' 
conventional non-toxic .salts include those derived from^ 
inorganic acids such as hydrochloric, hydfbbromic, - 
sulfuric, sulfamic,' phosphoric, nitric and the like; and 
the salts prepared from organic acids such as acetic, 
10 \ propionic, succinic, glycolic, stearic, lactic> malic, 
tartaric, .citric, ascorbic, pamoic, maleic,' 
hydroxymaleic, phenylacetic> glutamic, benzoic, 
salicylic , sul fanilic, 2-acetoxybenzoic, "fumaric, 



„ ~ , toluenesulfonic, methanesulfonic, ethane disulifbnic, 
^15 oxalic, isethionic, arid the v like. 

The pharmaceutically acceptable salts of the 1 
present invention can be synthesized from the compounds 
' . of Formula I which contain a basic or acidic moiety by 

cony entionai; chemical methods. Generally, the; salts are- 
. ,20 prepared by reacting the free base or acid with " ^ 
\; stoichiometric amounts or with an excess of the desired 

salt-forming inorganic or organic acid or base in a ^ 
suitable solvent or various combinations of solvents. * 
The pharmaceuticaliy acceptable salts of the 
25 .acids of Formula I with an ^appropriate amount of a base, 
such as an alkali or alkaline earth metal hydroxide el g.. 
^ w sodium, potass .calcium, or magnesi^^^^ or an 

.\ . ^organic* base such as an amine, e.g, ^ ' ^ . . 

dibenzylethylenediamine, trimethylamine,* piper idihe/' 
30 pyrrolidine, benzylamine and the like, or a quaternary 
ammonium hydroxide such as tetramethylammoinum hydroxide 
and the like. , 

As discussed above, pharmaceutically acceptable 
salts of the ^compounds of the invention can be prepared 
35 by reacting the free acid or base forms of these 
compounds with a stoichiometric amount of the 
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appropriate base or acid, respectiv ly, in water or in 
an organic solvent, or in a mixture of the two; 

generally, nonaqueous media like ether^ ^i-hyl ^nc^^^fa^^ — 

ethanol, isopropanol, or acetonitrile are preferred. 
5 Lists of suitable salts are found in Remington ' s 
Pharmaceutical Srif^nrpcsr 17th ed.. Mack Publishing 
Company, Easton, PA, 1985, p, i418, the disclosure of 
which is hereby incorporated by reference. 

10 The disclosures pf all of the references cited " 

herein are hereby incorporated herein by reference' in 
their entirety. 



15 



Synthesis 



The compounds of the present invention can be 
prepared in a number of ways well known to one skilled 
in the aft of organic synthesis. The compounds of the 
present invention can be synthesized using the methods 

20 described below, together with synthetic methods known 

in the art of synthetic organic chemistry, or variations 
thereon as appreciated by those skilled in' the art. 
Preferred methods include, but are not limited to, those 
described below. All references cited herein are hereby 

25 incorporated in their entirety herein by reference. 

The following abbreviations are used herein: 

^Ala 3-aminopropionic acid 

30 Boc . tert-butyloxycarbonyl 

B0C2O di-tert-butyl dicarbonate 

BSTFA N,0-bis (trimethylsilyl) tri'fluoromethyl- 

acetamide 

Cbz benzyloxycarbonyl 
35 DCC 1, 3-dicyclohexylcarbodiimide 

DEAD diethyl azodicarboxylate 
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DEC l-O-dim thylaminopropyD-S- 
ethylcarbodiiinicie hydrochloride 

DIEA diisopropylethylamihe 

DCHA dicyclohexylamine 

5 DCM dichloromethane 

DMAP . 4-diinethyiaminopyridine 

DMF i^/N-dimethylformamide 

EtOAc ethyl acetate , [ 

EtOH ethyl alcohol . 

10 HOBt l-hydroxybenzotriazoie 

IBCF iso-butyl chloroformate 

■ LM lithium aluminum hydride ' 

NCS ' Js?-chlorosuccinimide 

15 PPh3 triphenylphosphine 

pyr pyridine 

TBTU _ 2-.(lHrBen20triiazpl-l-yl)-l/1^3,3- 

tetramethyluronium tetraf luorpborate 

TFA trifluoroacetic acid ' 

20 * THF . , tetrahydrpfuran / 



: A convenient method for the synthesis of.^the 
.compounds of this invention utilizes a dipolar, 
cycloaddition of nitrile oxides with, appropriate 
25 dipolarophiles to prepare the isoxazoline rings present 
in compounds of .Formula I (for reviews of 1,3-dipolar 
cycloaddition chemistry,; see i,3-Dipolar Cycloaddition 
- Chemistry (Padwa> ed.) , Wiley> New York, 1984; Kanemasa 
: and Tsuge, Hft^^^^V^^^s 1990' Mr 719) . 
30 Scheme I describes one synthetic sequence to the 

compounds of the second embodiment of this invention. 
An appropriately substituted hydroxylamine is treated 
with NCS in DMF according to the method of Liu, et al,. 
/, 7 nrV rhem. 19B0, Al, 3916) . The resulting 
35 hydroximinoyl chloride is then dehydrohalogenated in 

situ using TEA to give a nitrile oxide, which undergoes 
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a 1,3-dipolar cycloaddition to a suitably substituted 
alkene to afford the isoxazoline. Alternatively ^ the . 
oxime may be oxidativ ly chlorinatedr dehydrochlorinated 
"and the resulting nitrile oxide trapped by a suitable 
5 alkene under phase transfer conditions according to the 
method of Lee f fiynthesis 1982, 508). Hydrolysis of the 
ester using conventional methods known to one skilled in 
the art of organic synthesis gives the desired acids. 
Intermediates containing alkali-sensitive functionality, 

10 such as nitrile, may be deesterified with excellent 
chemoselectivity using sodium trimethylsilanolate 
according to the procediare of Laganis and Ehenard 
f Tetrahedr on Lett. 1984, 25l, 5831). Coupling of the 
resulting acids to an appropriately substituted a~ or 

15 amino ester using standard coupling reagents, . such as 

DGC/HOBt, affords a- nitrile-amide . The nitrile is then 
converted to. the amidine via the imidate or thioimidate 
' under standard conditions followed by ester . 
saponification (LipH, THF/H2O) • 
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Scheme I 




3) U0H. 7V!F(aq) 

5 An example of a related method ^of preparation "for 

compounds within the second embodiment of the present 
invention is illustrated in Scheme la. Conversion , of 3- 
(4-Cyanophenyl)-isoxazolin-5-ylacetic acid to the 
corresponding amidine, followed by protection as the 

10, Boc-derivative and saponification provides 3-(4-Boc- 
amidinophenyl) isoxazolin-S-ylacetic acid which is 
coupled with p-amino acid esters as shown: ' Deprotection 
' ' provideis the desired isoxazolinylacetyl-p-aminoa~laninyi 
esters. Saponification as described above gives the free 

15 acids. . 
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Scheme la 




TFA^HN 

'5 ' .V * ^ ■ ^ \ ,/ ' . ■ ■ V ' ■" 

A further example of the synthesis, of compounds 
^within the second embodiment, is shown in Scheme lb. 

Cycloaddition of commerically available ,4-cyanostyrene 
, and t-butylformyloxime using the method described by 
10 . Gree et al. (Bioorganic and Med. Chem. Lett.', 1994, 253) 
provides t-butyl [5- (4-cyanophenyl) isoxazolin-3- 
yl]acetate. Using the procedures described above, this, 
intermediate is converted to compounds of formula I 
wherein the isoxazoline ring is in, the reverse 
15 orientation with respect to the compounds prepared . via 
Schemes I and la. 
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HO. 



N - 



C02tBu 




C02tBu 



1. HCl/MeOK 

2. NH3/M6OH 



3. B0C2O 
DMF/EtaN 



NBOC 




I. LiOH/aq. MeOH 



2. r8 



GOaMe TBTU/EtgN 
EtOAcorDMF 



3. TFA 



10 




C02Me 



Additional isoxazolinyl acetates useful as starting 
materials for the preparation of compounds of Formula I, 
wherein V is -(phenyl)-Q- and Q is other than a single 
bond, can be prepared-by cycloa'ddition of a- suitably 
substituted chlbrb' or. bromooxime with an, ester of vinyl 
acetic acid as shown in Scheme Ic using literature 
methods or modifications thereof (D. P. Curran & J. 
Chao, J. Org. Chem,, 1988, 53, 5369-71; J. N. Kim & E. 
K. Ryu, Heterocycles, 1990, 31, 1693-97) . ■ 
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Schemp Tr 



N 



,OH 



X 

PhO" ^Br(CI) 



COzMe 



PhQ 




II 



O COgMe 



Q- S(0)o-2. O 



.OH. 



Jl 

ROC Br (CI) 



C02tBu 



ROC 




O C02tBu 



10 



15 



20 



R = Ph or Et 

The compounds of the present invention where ,r2 or 
r3 is e.g. alkoxycarbonyl may be prepared by react ihg^ 
the free amidines, amines or guanidines with an 
activated carbonyl derivative, such as an alkyl 
chlorof ormate • In compounds of the second embodiment, 
the conversion of the free amines, amidines and 
guanidines to such acyl-nitrogen groups may optionally 
be performed prior to coupling an isoxazoline acetic * 
acid with e.g p-amino acids, as illustrated in Scheme 
la. ' " ■ ' ■ 

The compounds of the present invention wherein Y is 
an oxyalkoxy group, e.g. alkoxycarbonyloxyalkoxy, may be 
prepared by reacting a suitably protected carboxylic 
acid of Formula I with an e.g. an alkoxycarbonyloxyalkyl 
chloride in the presence of an iodide source, such as 
tetrabutylammonium iodide or potassium iodide, and an 
acid scavenger, such as triethylamine or potassium 
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carbonate, using proc du res known to those skilled in 
the art . 

The appropriately substituted racemic p-aminp acids 
may be purchased commercially or, as is shown in Scheme 
511, Method Ir prepared from the appropriate aldehyde, 
malonic acid and ammonium acetate according to the 
procedure of Johnson and Livak y.t. Am. rh^m. 5qg. 1936, 
M# 299) ; Raceimic p-substituted-rp-amino esters may be 
prepared through the reaction of dialkylcuprates or 
10 alkyllithiums with 4-benzoyloxy-2-a2etidinone followed 
by treatment with anhydrous ethanol (Scheme I, Method 2) 
or by reductive amination of p-ketp esters as is 
described in WO9316038. (Also see Rico et al., J. Org, 

15 substituted-p-amino acids can be obtained through the 
optical resolution of the racemic mixture or can be 
prepared using numerous methods, including: Arndt- 
Eistert homologation of the corresponding a-amino acids 
as shown in Scheme' II, Method 3 (see Meier, and Zellef, 

20 . Anoew. Chem. Int . "Ed. Eng l. 1975^ 32; Rodriguez,, et 

al. Tetrahedron Lett. 1990, 31, 5153; Greenlee, J,' Med, > 
Chem. 1985, 2£f 434 and references cited within) ; and 
through an enantios'elective hydrogehation of a 
dehydroamino acid as is shown in Scheme 11, Method 4 

25 (see Asymmetric Synthesis, Vol. 5, (Morrison, ed.) 

Academic Press, New York, 1985). A comprehensive ... 
treatise on the preparation of p-amino acid derivatives 
may be found in patent application WO 930?867, the 
disclosure of which is hereby ^ incorporated by reference. 
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Scheme II 

Method 1 



H C ^ Cv^CC3 ^H 



T 



X 



1)NH<OAc 



2) MeOH. HCI 



COjMe 



Method 2 
O HN 



2) EtOH. Ha 



Methods 



BocHN^COaH 



1) IBCF, NMM 

2) CH2N2 . 



Q LJi.. li 1)Ag*, MeOH u m 



Method 4 



BocHN 



enanttoseledive 



hyc^ogenation 



R« 



5' .The synthesis of N2-substituted diaminopropionic 

acid derivatives can be carried out via Hoffman 
rearrangement of a wide variety of asparagine 
derivatives as .described in Synthesis, 266-267; (1981) . 
The appropriately substituted pyrrolidine-, 
10 piperidine- and hexahydroazepineacetic acids may be 
prepared using a number of methods. The pyrrolidines 
are conveniently prepared using an Arndt^Eistert 
homologation of the corresponding proline as shown in 
Scheme Iir, Method 1 (see Meier, and Zeller, Anoew, 
15 Chem. . Int . Ed. Enol , 1975, JL4, 32; Rodriguez, et al. 
■ Tetrahedron Lett . 1990, 2lr 5153; Greenlee, J. Med. 
Chem. .1985, 23., 434 and references, cited within) . The 
. piperidines can be prepared by reduction of the 

corresponding pyridine as shown in Scheme III, Method 2, 
20 The hexahydroazepines are prepared by reduction of the 
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corresponding vinylogous amide using sodium 
cyanoborohydride as depicted in Scheme III, Method 3. 
Schema TTT . 
Method 1 

0 ^^^^ ^^CHN, Boc^cq^e 



Method 2 



HOAc 



Melhoda 



10 



[ NH . . [ NH 

MeOH X-^ 

Many additional appropriately substituted 
heterocycles are available commercially or can be 
readily modified by proce'dures known by one skilled in 
the art. Appropriately substituted morpholines can "be 
prepared from amino acids via the sequence of steps - 
depicted in Scheme Ilia, method 1 (see' Brown, et . al , J. 
Chem. Soc. Perkin Trans I, 1987, 54?:; Bet ton! , et. al, 
15 Tetrahedron 1980, 35, 409. Clarke, F.H. J. rdrg. Chem, 
1962, 27, 3251 and references therein.) . 
N-ethoxycarbonylmethyl-l,i2-dia2aheterocyles are prepared 
by condensation of suitably substituted dibromides with 
. benzylhydfazine followed by Mitsunobu reaction with 
20 ethyl hydroxyacetate^ and deprotection as shown in Scheme 
Ilia, method 2 (see Kornet, et. al,.J, Pharm; Sci. ■ 197 9, 
68, 377. ; Barcza, et. al, J. Org, Chem. 1976, 41, 1244 
and references therein.) - : " 
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Metttod 1 




PhO 



CI. 



TEA 
VBuOK 
Ci toluene 




OEt 



DEbAI 
benzene 



2) |Ox) 

3) H2/Pd 




OPh 



BHySMej 



HCf 

THF/HjOyMeOH 




Methods 



- - NH2 

Br Br * NaH__ 
r tlenzene 

n-1^.3\ Ph > 



."—ii 



1) HOCH2C02Et 
PJ^P» DEAD, 

2) HarPd' 



COzEt 



10 



15 



A general synthetic protocol^ to the compounds of 
the; first, embodiment of this invention is depicted in 
Scheme. IV. Coupling of a suitable Boc-^protected amino 
alcohol to an appropriately substituted phenol under 
Mitsunbbu conditions (see Mitsunpbu, Synthesis 
is followed by. oximation, using-hydrpxylamine 
hydrochloride in 1:1 ethanol/pyridine . Isoxazoline 
formation,, ester saponification and Boc-deprptection 
(33% TFA/DCM) then affords^ the compounds of this 
invention in good overall yield. 



1) 
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\ ; imides of the. third embodiment of the present invention 
is exemplified by 'the general protocol depicted in 
Scheme V. Dipolar cycloaddition of an oximihoyl 
chloride with, a a-^methylehe diester affords aii 
10 ' isoxazolinyl diester, which is deesterified using the ' - 
silanolate/method. Dehydration to the -anhydride ' 
. according to Ishiharar et al. ' f Ghem. -Pharm. Bull . 1992/ 

in, 1177-85) followed by imide formation using an 
, appropriately substituted a^ 
15 spirocycie. Alternatively, the imide may be prepared 
directly from' the isoxazoline diester according to 
' Culbertsoh, et al. (J. M^.d. -r.hf^m. 1990, 21, 2270-75) . . 

Tonidine formation or Boc deprotection followed by ester 
- saponification then affords the compounds of this 
20 inventiori in good overall yield; 
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Scheme V 




5 The synthesis of the spiirp-f used isoxazolinyl 

amides of the third embodiment of the , present invention 
is exemplif ied , by the general, protocol/ depicted in 
. Scheme VI.. Dipolar cycloaddition of' an oximinoyl - 
chloride with a a-methylene lactone affords the 
10 isoxazolinyl lactone, which is. reacted with an 

appropriate amino ester to afford the amide (see The 
Chemistry of the Amides (Zabi.cky, ed. ) , p. 96v 
Interscience, New York, 1970; Prelog, et al . , HeJLiLi. / 
Chim. Anta 1959- 42. 1301 i Inubushi. et al , , J , Chem ■ 
15 finr ■ r nh^^m. Commun . 1972, 1252) . Amidine formation or 
Boc deprotection followed by ester saponification then 
affords the compounds of. this invention in good, overall 
"■ yield. \ 



wo 95/14683 



PCTAJS94/13155 



Scheme VI 



>116- 



BocN 




NOH ^ ''^•^COfeMe 



BocN 




1) TFA. DCM 

2) UOK THF/H2O 




,C02H 



10 



15 



20 



cycioalkenes of the third -einbodinient of the present 
invention is exemplified by the general protocol 
depicted in Scheme VII. Dipolar cycloaddition of an 
oximinoyl chloride with an appropriately substituted a- 
methylene lactone affords the isoxazolihyl lactone. The 
lactone is then reacted with an appropriate lithium- 
dimethyl alkylphosphonateV followed by PCC oxidation. 
The resulting diketbphosphonate undergoes ah 
intramolecular' Witt ig reaction in the- presence of 
K2C03/i8-crown-6 according to the method described by 
Lim and Marquez (Tetrahedron Lett . 1983, 21/5559). ' 
Amidine formation or Boc deprotectibn followed by ester 
saponification then affords the -compounds of this 
invention in good' overall yield. 
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Scheme VII 




5 ' The dipolarophiles used to prepare the compounds of 

this invention may be prepared by 'numerous metliodis The 
fi>-alkenoic ester class of dipolarophile may be purchased 
commercially or prepared by oxidation of the 
corresponding c^alkenols by the method of Corey and 

10 Sghmirif fT«:>f rahf>dron- Lfitt . 1979, 399, Scheme VIII, 

hiethod 1) . The df-ihethylene diester and cr-methylene 
lactone class of , dipolarophile may be purchased 
commercially or can be prepared by numerous methods from 
the corresponding diester (see Osbond, J . Chem . Soc ; 

15 1951, 34 64; Ames and Davey, J. Chem. Sor . 1958, 1794; 
Vig, et al ,, Tnd . J. Chf^m. 1968, 60; Grieco and 
Hiroi, J. Chem. Soc/. Chem. Commun . 1972, 1317,' Scheme 
VIII, Method 2), * The 3- (styryl) propionic ester class of 
dipolarophile may be prepared by palladium-catalyzed 

20 , cross coupling of the appropriately substituted bromo- 
or iodohydrocinnamic acid to a vinylmetal, species' 
according to methods cited within Mitchell rqynt:he55is 
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1QQ?j ftn^) anrt fitm^ fAhy^w PhPni. Tnt: F.ri Fnol.- 1986. 

23., 508,. Scheme VIII, Method 3) . 



5 



Snhftmfi VII T 



Melhod 1 






Method 2 



O 



Methods 



..Compounds of ' formula I wherein b is a double bond 
can be prepared using one of the routes depicted in 
. 10 , Scheme IX. Bromination followed by subsequent 

dehydrobromination of a . suitably substituted .methy 
1 , (cyanopheny.l) isbxazblin-5-ylacetate, prepared, as 

described above, using the method of Elkasaby & Salem . 
(Indian; J,. Chem., 1^80/ 571r57S) . provides the 

15^ corresponding isoxazole intermediate. Alternately^ this 

'intermediate can be obtained by 1,3-dipolar . 
cycloaddition of a cyanophenylnitrile oxide (prepared 
from the corresponding chlorpoxime as described in 
Scheme I) with an appropriate alkyne to give the. 
20 isioxazale directly ,^,H^ ^ T ^ I.. Z.l 

. conventional methods known to one skilled in the art of • 
organic .synthesis gives the acetic acids. Coupling of 
the resulting acids tp an appropriately substituted or- 
or famine ester using standard coupling reagents, such 
. 25 as, ,TBTU, * affords- a nitrile-amide. The nitrile is then 
converted to the. amidine via the im.idate or thioimidate 
under standard conditions ^ to. , give ^he prodrug esters . 
Saponification gives the acids. 
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Compounds of Formula I Wherein is 
(r2) (r3)N (r2n=) CN (r2) and V is phenylene are prepared as 
illustrated in Scheme X. Cycloaddition of an . 

10' appropriately N-protected aminoi>henylaldoxime with vinyl 
acetic acid, t-butyl ester, using the conditions 
described above provides t-butyl [3-(4-t- 
butyioxycarbonylaminophenyl) isoxazolih-S-yl] acetate . 
Hydrolysis of the ester with lithium hydroxide provides 

15 the free acid which can be coupled with a suitably 
substituted methyl 3-aminopropionate as previously 
described. After deprotection, the aniline is converted 
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to the corresponding guanidine using the method 
described by Kim et al. (Tetrahedron Lett;, 1993, 48, * 
7677) . A final deprotection step to remove the BOC 
groups provides guanidino compounds of Formula I. 

Scheme X 
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The compounds of this invention and their 
preparation can be further understood by the following 
procedures and examples, which exemplify but do not 
constitute a limit of their invention. 



Exainple 1 

3- r 4- (2-P iperidin-4-vl> ethoxvphenvl 1 - S) -isoxazolin- 
S-ylacet ic Arid, Trifluoroacetic Acid Salt 
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Part A. Preparation of 2- (4*N-f:-Bnt ylnxyrarfonnylpiperi- 
dinyl) ethsnol 

This material was prepared from 4-piperidine-2'- 
5 ethanol according to European Patent Application 
Publication Number 478363 A2 . 

Part B. 4" f f?-^^-t-Butyl^xyca^bonylpiperidih"^^ 

Qxy 1 benzaldehyd^ 

10 , r'''- V . ■ ; ' ^ ■ . . 

To a solution of 2- (4-N-t-Butyloxycarbonylpiperi- 
dinyl) ethanol (7 .71 33 . 6 mmol), 4-hydroxyben2aldehyde 
. (4.11 g, 33.6 mmol) and PPha (8.82 g, 33.6 mmbl) inTHF 
(6Ci" mL) at -20 ;c was' added a solution of DEAD (5.3 mL, 
15 33.7 mmol) in THF (30 mL) oyer 2 hours. During the 

addition, a deep red solution resulted, which changed to 
a golden color upon warming to room temperature 
overnight (18 hours) . At this time the solution ; wais v 
, concentrated and redissolved in EtOAc. It was then 
20 washed with water; O.IM HCl,^ IM NaOH, sat. NaCl and 
dried (MgSO^) . Concentration gave. a solid (-20 g) , 
which was. purified using flash chromatography (10-20-30- 
40-50% EtOAc/hexanes step gradient) affording 7 .82 g - 
(70%) of the desired ether after pumping, to constant,^ 
25 weight; mp 76.4-79.7 -C; NMR (300 MHz, CDCI3) S 9.88 
(s IH) , 7.83 (d, J 8.4 Hz, 2H) , 6.98 (d, J = 8.4 Hz, 
2H), 4.10 (bd^ J 12.8 Hz, 2H) , 4.04 (t, J p 6.6/Hz , 
2H) , 2.69 (bt, 2H), 1.84. (m, 2H):, 1.70 (bd J = 14.3 Hz,/ 
2H) , 1.46 (s, 9H, overlapped with m, 2H) , 1.10 (m, 2H).. 



30 



Part C . 4- r (2-^r-t-ButylQxycarbony1pipp>ridin-4-yl Veth- 
QxyTbenzaldQxime ^ 



35 



To a solution of 4- [ (2-N-t-butyloxycarbonylpiperi- 
din-4-yl) ethoxy]benzaldehyde (3 . 16 g, 9.48 mmol) in MeOH 
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(20. mL) ,was added hydroxylamine hydrochloride (1,27 g, 
18.3 irnnol) and 2W NaOH (7 mL, 14 mmbl) . The resulting 
suspension was stirred overnight at room temperature (18 
hours) . The mixture was brought to pH 4 using lAf HCl/ 
5 followed by filtration and water wash; The crystals 
were dried under vacuum over P2b5, affording 2.88 g 
(87%); mp: 114,4-116,1 *€; NMR (300 MHz, CDCI3) S 8.09 
(s, 2H), 7.51 (d/ J=„8.8 H2, 2Hn 6.89 (d, J = 8>8 Hz/ : 
2H), 4.10 (b, 2H), 4.03 (t, J « 6.2 Hz 2H) , 2 .71 (bt, 
lb 2H), 1.73 (m, 4H), 1.46 (s,. 9H)/ 1.19 (m, 2H) . 

Part P .; 4- F f?-i^-f-ButvloxvnarbQnylpl peridin-4-v3 ^Pth- 
QXvTbenzaldQxim j nnvl Ch 1 or i 

.^15 ^vTo a solution of -4- [ (2-W-t-butyloxycarbonylpiperi- 

din-4-.yl)ethoxy]benzaldoxime (955 mg, 2 .74 mmol) in DMF 
(5 mL) was added NCS (366 mg, 2.74 mmol) in 3 portions. . 
After 3 hours, the solution was diluted with EtOAc and 
washed. with water, sat. NaCl, dried {MgS04) and 
20 concentrated. The resulting solid was crystallized from 
ether/hexanes to give 548 mg (52%). of the oximinoyl ; 
chloride; mp: 119.3-119.9 ^C/^H NMR (300 MHz, CDCls).* 
8,37 (bs lH), 7.77 (d, J = 8.8 Hz, 2H), 6.88 .(d, J - 8.8 
Hz, .2H), 4.12 (bd, J =.13.2 Hz, 2H) , 4.04 (t, J = 6.2 Hz 
2H), 2.72 (bt, J. = 12.1,Hz, 2H)., 1.70 (m, 5H), 1.46 (s, 
9H) , 1.10 (m, 2H) . 

Part E. Methvl 3-i4-f r?-r^-t-Butv3t^xvrarbQnvlT^in erid^^ 
V l ) fithoxvlphenvl 1 - (5R. S) -i soxazQlin-fi- v laf^^tat ^ 

30 \ ' 

To a solution of 4- [ {2-//-t-butyloxycarbonylpiperi- 
din-4-yl)ethoxy]benzaldoximinoyl chloride (400 mg, 1.045 
mmol) and methyl 3-butenoate (200 mg, 2.00 mmol) was 
added TEA (0.15 mL, 1.1 mmol) . The resulting suspension 
35 , was heated at^ reflux for- 5 hours, cooled to room - - 

temperature and diluted with EtOAc. It was then washed 



25 
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wlth O.IW HCl, water, sat.. NaCl, dried (MgS04) and . 

concentrated. The resulting solid was crystallized from 
DCM/hexanes to give 357 mg (77%) o£ the isoxazoline; mp: 
139.1-140.9 -C; NMR (300 MHz, CDCI3) 5 7.59 (d, J = 
5 8.8 Hz, 2H), 6.90 (d, J = 8.8 Hz, 2H), 5.08 (m, IH) , 
4.10 (bd, J «= 13.2 Hz, 2H) , 4 .04 (t, J = 5 . 9 Hz 2H) , 
3.73 (s, 3H), 3.53 (dd, J= 16.5, 10.1 Hz, IH), 3. 10 
, (dd, J = 16.8, 7.1 Hz, IH), 2.88 (dd, J = 16.1, 5.9 Hz, 
IH), 2.71 (bt, J = 12.8 Hz, 2H), 2.64 (dd, J = 15.8, 7.7 
10 Hz, IH), 1.72 (m, 5H), 1^46 (s, 9H) , 1.08 (m, 2H) . 

Part F. 3- r4-f (2-W-f:-Bn1-.v1r>vvrarhnny1pipprir»i-n-4- 
Vl)ethOXV)phftnvn-f5R..<?>-iRnxay.ft1-in-';-vlaff«:.1-ir Af^irt 

15 To a solution of methyl 3- [4-{ (2-N-t-butyloxycar- 

bonylpiperidin-4-yl) ethoxy )phenyl) - (5i?, S) -isoxazolin-5- 
ylacetate (47 mg, 0.105 numol) in THF (2 mL) was added 
0.5M LiOH (i toL, 0.5 mmol) . The reaction was stirred at 
room temperature for 5 hours, then was acidified to pH 3 

20 using O.IW HCl. The mixture was washed with DCM and the 
combined organic fraction dried (MgS04) and 
concentrated, l^he resulting solid was crystallized from 
EtbAc/hexanes to give 34 mg (74%) of the carboxylic 
acid; mp: 169.1-170.6 'C; NMR (300 MHz, CDCI3) 5 7 ; 60 

25. (d, J = 8.8 Hz, 2H), 6.91 (d, J « 8.8 Hz, 2H), 5.10 (m, 
IH) , 4.08 (bd, 2H, overlapped with t, J = 5 . 9 Hz 2H) , 
3.55 (dd, J = 16.5, 10.2 Hz, IH) , 3.11 (dd, J = 16.8, 
.7.0 Hz, IH), 2.93 (dd, J = 16.1, 6.2 Hz, IH) , 2.71 (m, 
3H), 2.00 (m, 2H), 1.72 (m, 5H) , 1.46 (s, 9H) . 

30 ■' 

Part G. 3- (A- (2-Pippri din-4-v1 > Pt-hoxyphPnyl l - f sr. ■«?^ - 
isoxazol in-5-vlanetic Arid. Trlflnornaf^Pl-i f; Ariri Salt- 

To a solution of 3- [4- { (2-//-t-Butyloxycarbonylpi- 
35 peridin-4-yl) ethoxy )phenyl) - (5R, S) -isoxazolin-5-ylacetic 
acid (53 mg, 0.12 mmol) in DCM (2 mL) was added TFA (1 
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. mL, 13 mmol) . After 1.5 hours, the product was 
crystallized by the addition of ether, affording 33. mg . 
(60%) of^the amino acid; mp: 142,4-143.1 'C; NMR (300 
MHz, ;CDCl3) 5 7 .59 (dd, J 8 . 8, 2 . 6 Hz, 2Hy , 6.96 (dd, J 
5 =8.8, 2.6 Hz, 2H), 5.03 (m, IH) , 4 . 10 (m, 2H) , 3 . 55 
(ddd, J = 16*8, 10.3,. 2. .2 Hz, IH) , 3.38 (bd, J = 12.4 ' 
HzV 2Hj, 3.16 (ddd, J = i7.2, ,7.7, 2 .2 Hz, IH) > 2.98 . 
(bt, J> 13.2 Hz, 2H)", 2.69 ^(m, 2H) , 2.01 (bd, J - 14 .3 
Hz, 2H), 1.91 (m, IH), 1.80 (m, 2H) , 1,46 (m, 2H) . 
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. Example* 4 

(2.9^-(SR,,<?Wr.^- r4-/ ^2-Pipf^r'iriSn-4-yl>ethQxvlphf^nvnisox-^ 

. — . r^To'' 1 n- VyVf f (b*"n7Yl oxY) rnrbrfTiYl 1 prvi no } 1 arr t n t p-r — 

Trifluoroacetic Acid Salt " 
5 , ' . •■' \ 

Part A. Benzyl r (Benzyloxy) cacbQnylU 

butenoate 

This material was prepared from Js^-Cb2"L":glutamic 
10 acid cr-benzyl ester according, to Krol, et al. ( J. Org . 
Chfiin, 1991, ' 728) . / ^ _ 

Part -B. Benzyl (25) - f 5fir g) - f 3- f 4^ { (2-i7-t-EutylQxycarbon- 
, . vlpiperidin-4-Yl^ ethoxylphenyn isoxazolin-5-yl l T (bf^nzyl- 

.15 Qxy) carbonyll amino 11 acetate ^ 

To a solution of 4- [ (2-J\r-t-butyloxycarbonylpipef i- 
din-4-yl) ethoxyjbenzaldoxime (852 mg, 2.44 mmol) and 
benzyl L-2- [ [ (benzyipxy) carbonyl] amino] -3-butenoate (612 

20 ; mg, 1.88 mmoi) in DCM (10 mL) ' was added 5% NaOCl (corrimon 
household bleach*, 4 itiL, 2.B mmol) . The mixture was 
rapidly stirred. at room temperature for 22 hours, after 
which time. it was diluted with water, and DCM. After 
separation of the layers, the aqueous was washed with 

25 DCM (3x) . The combined organic extracts were dried 
(MgS04). and concentrated in vacuo, giving 1.4 g. 
Purification using flash chromatography (10% 
EtOAc/hexanes - 30% EtOAc/hexanes) then afforded 886 mg 
(70%) of an oily product as a 2 .5 : 1 mixture of the 

30 . -erythro and 't/ireo isomers; NMR (400.MH2, CDCI3) 5 7.50 
(m, 2H), 7.34 (m, 5H) , 7 ; 23 (m, 5H) , 6 . 87 (d, J = 8 . 8 
Hz, 2H), 5.47 (bd, IH) , 5.12 (m, 5H) , 4 . 60 (m,.lH), 4.07 
(m, overlapped with 4.03 (t , . J = 6.1 Hz, 4H) ) , 3.36 (m, 
2H), 2.71 (bt, J = 12.7 Hz, 2H) , 1,70 (m, 5H) , 1.45 is, 
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9H) , 1.18 (m, ^H) ; Anal. Calc- for C38H45N3O8: C, 67.93; 
H, 6.76.; N, 6,26. Found: 67.95; H/ 6 . 77 ; - N, 6 . 17 . 

Part C. (2g)- (5i^, >?) - [3" f^-f (2"N-r;-Bi]tylQxycarbonylpiper- 
5 .idin"4-yl)ethoxy}phenyl1 isoxazolin-S-yll r (benzyloxy) car- 
bony 11 aminQ 1 1 acetic Acid 

A. solution of benzyl (2S)-(5i^, S)- [3- [4- { (2-N-t- 
butyloxycarbonylpiperidin-4-yl) iethoxy }phenyl] isoxazolin- 
' 10 5--yl{.[ (benzyl-oxy) carbonyl]ainino}lacetate (875 mg, 1.302 
mmol) in THF (5 mL) was saponified over 5 hours using 
0,5M LiOH (3.5 mL) according to Example 1, Part F. To 

' the crude product was added methanol, causing 

cf ystaiiization of -one of the' diastereomers . " Filtration 
15 and pumping to constant weight gave 295 !mg (3 9%) ; ;mp: ^ 
. 216.,1 'C; NMR (400 MHz, DMSO-de, 80 •C). 5 7,50 (d, J = 

\: 8.9^ Hz, 2p) f 7.23' (s, 5H) / 6.96' (d, J = 8.9 Hz, 2H)V 

.6.17 (bs, lH) , 4.99 (m, 3H) , 4.07 (t,' ^^ 6.1 Hz, 2H) , 
. 3.90 (m,; 3H) , 3.35- (d, J = 9.3 Hz, 2:H) , 2.72 :(bt, J 
20- 12.4 Hz, 2H) , 1.67 ^(m, 5H) , 1:39 Ms, 9Hy, 1.08 (m, 2H)> 
TKe filtrate was concentrated in vacuo and pumped until 
constant weight was achieved, giving 200 mg, (26%) of the 
carboxylic acids as a mixture of erythro- and threo- 
isomers; TLC .{silica gel 60> - 20% MeOH/CHCla), Rf = 0.23, 
25 Mass Spectrum (ESI,,, e/z, relative abundance) 582 (M + 
. H)+, 32%; 526 (M - C4H9 + H2);^, lCiO%; 482 .(M - Boc + 

^ H2)+, 91%) ; ' ^ ; _ ■ . . xJ--.. /: : \ • ./ 

■Part, D. - (2g) " fSRrg) - [3- M-f f ?;"Piperidin--4-yl) ethox- 

30 y >phf*nyn isoxazolin-S-yl I F (benzylbxy Vcarbonyl 1 amino) 1 a- 
Cfitir: Acid (isomer A) 

(2S) - (5i^, S) - [3- [4- { (2-N-t-Butyibxycarbonylpiperi- 
din-4-yl) ethoxy }phenyl] isoxazolin-5-yl { [ (benzyloxy) car- 
•35 iDonyl]amino}) acetic acid; (23 mg, 0.039 mmol) was Hoc- . 
deprotected using 33% TFA/DCM according'.to Example 1, 



wo 95/14683 PCT/US94/13155 

-127- . . 

Part G, giving. 15 mg (79%) ; mp: 302 'C (dec); NMr" 
(400 MHz, DMS0-d6, 60 '0 5 7.57 (d, J = 8,8 Hz, 2H) , 

— 7.30 (s, 5H), 99 (d, J - 8.8 Hz, 211) , 5.05 .('b, 2H, . 

coincident with m, IH) , 4.35 (d, J= 4.9 Hz, IH) , 4.09 
5 (t, J = 6.1 Hz, 2H)', 3.52 (dd, J = 17.3,, 10.7 Hz, IH), 
.3.26 (m, 3H), 2.88 (dt, J=12.7, 2.7 Hz, 2H), 1.88 (bd, 
J =14.4 Hz, 2H),. 1.80 (m, IH) , 1.72 (m, 2H) , 1.38 (m, 
2H) . . ' . , , ■ ■ 

10 Part D'. (25) - <5R. S) - r3- r4- f (2-PA n^i-i Hi n -4-y 1 \ ^fhnv- . 

V}t?]lftnvniSQxa7.ol in-S-vl ( r /hf^nryl nxvi r-arhr> n vT 1 ami nol 1a- 
cer.ic Acid. Trif Inoroarfttir Arid fiali- H grvm.^.^- us ■. 

(25)- (5JR, S) - [3- t4-{ (2-N-t-Butyloxycarbonylpiperi- 
15 din-4-yl)ethoxy)phenyl] isoxazolin-5-yl{ [ (benzyloxy) car- 

bonyl] amino} J acetic acid (1.77" mg, 0 /304 mmol) was Boc- 
. deprotected using 33% TFA/DCM according, to. Example 1, 

Part G, giving 3 mg (2%) of the TFA salt; mp: >400 "C; 

iH NMR (400- MHz, DMSO-de, 60 'C) 5 8.48 '(bs, 0 . 5H) , 8.15 
20 (bs, 0.5H), .7.55 (d, J = 8.9 Hz, 2H) , 7.io' (m, 5H), 6.97 

(d,. J = 8.9 Hz, 2H) , 5.05 (s, 2H), 4.96 (m, IH) , 4.33 

(m, IH), ,4.07 (t, J = 6.3 Hz, 2H) , 3.38 (m, 2H) , 3;26; 

(bd, J= 12.0 Hz;- 2H), 2.87 (m, 2H), 1.86 (bd, J =14.2 

Hz, 2H),. 1.78 (m, IH) , 1.70 (apparent q, J = 6.3 Hz,' 
25 2H), 1.36 (bq, J = 13.2 Hz, 2H) . 

Examp1f» 

3- (3- [4- (Pipeririin-4-vlmpthnyy^ p henyl 1- (5i?. 5^ -i soxazol- 
in-.'?-Vl)Proninnic Arid. Tri -FT iin rnarf>l- i n ArAd fialf 
30 . . 

Part A. EthvT M-t-Blltvl nxvrarhnn ylpippri di n«:>-4- 
carhoxylai-P 



To a Stirred solution of ..ethyl isonipecotate (20.01 
35 g, 0.1273 mol) in EtOAc (100 mL) at 0 'C was added 

dropwise a solution of.Boc20 (27.76 g, 0.1272 mol) in 
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EtOAc (50 mL) . The. mixture, was allowed to warm to room 
temperature overnight. After 20 hours, the mixture was 
washed with water, O.lAf HCl,, sat.' NaHCOa, sat, NaCl and 
dried (MgS04) • Concentration and pumping under vacuum 
.5, to constant weight gave 32.54 g (99%). of the desired 

. carbamate as a mobile oil;^^H NMR (300 MHz, CDCI3) S 4.13 
(q^ J = 7.0 Hz, 2H) , 4 ; 03 (dm, J == 13 . 6 Hz 2H) , 2.81 (m, 
2H), 2.41 (m, IH) , 1.86. (dm, J =13.6 Hz, 2H) , 1.62 (m, 
2H), 1.44 (s, 9H) , 1.24 (t, J = 7.0 Hz, 3H) . 

10 ' \,, , ■ ■■ .. ,., ' ' ■ 

Part B, N-f-^Butyroxycarbonvlpiperidin-4-YlmethanQl 

To a solution of ethyl N- t-butyloxycarbony Ipiper i- 

15 at .p 'C was added dropwise lM LAH in THP (87^^ 
_] 0.0879 mol). After 2 hours, excess hydride was quenched 
by the addition of water (3 . 2 mL) 2Ar NaOH (3.2 mL) and 
. water (10 .mL) . The mixture was filtered, washed with . 
EtOAc and, the , filtrate washed with water, sat. NaCl, 
20 dried (MgS04) and concentrated. Pumping to constant • 
. weight gave 22 . 72 g (84%) ; mp : 79.2-81.1 /C; ^H NMR (300 
MHz,. CDCI3) 5 4.12 :(bd, J = 12.8 Hz 2H) , 3.49. (d^ J = 6.2 
Hz,;2H), 2.68 (dt, J = 13.2, 1.8 Hz, 2H) , 1.69 (m,3H), 
1.44 (s, 9H, pverlapped with m, IH) ) 1.14 (m, 2H) . • 
■■-25 ^ \ ■ ' . ■ . 

Part C. 4^ (^y-fc-ButyloxYcarbonylpiper^d^n-4-YlmethQxy)- 
^benzaldehyde 

To N-t-butyloxycarbonylpiperidih-4-ylmethanol; (7.,87 
30 g, 36.5 mmol) , p-hydroxybenzaldehyde (4.46 g, 36.5 mmol) 
and PPh3 (9.59 g, 36 •St mmol) in THF (100 mL)' at -20 VC 
, was added DEAD (5.75 mL, 36.5 mmol) in THF (50 mL) - 
according to Example 1, Part B, affording 8.14 g (70%); 
:mp: 115.6-116.8 'C; ^H NMR (300 MHz, CDCI3) S 9.86 (s, 
35 iH)>' 7l81 (d^ J>= 8.8 Hz, 2H) , 6.96 (d/ J = 8.8 Hz, 2H) , ' 
4.15 (bd, J « 13.2 Hz 2H) , 3.87 (d, J - 6.6 Hz, 2H)'.,. 
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2,.74 (dt, J = 12.4, 1.8 Hz, 2H) , 1.97 (m, IH) , 1.81 (bd, . 
J = 12.8. Hz, 2H) , 1.45 (s, . 9H) , . 1 .27 (dq, J = 12 . 1, 4.0 

— : Hz, 2H) . '— 

5 Part D . 4- (7\y-t-Butvloxvcarbonylpiperidin-4-vlmethoxv) - 
benzaldoxime . . * 

A mixture of 4^ (N-t-butyloxycarbonylpiperidih-4- 
ylmethoxy)benzaldehyde (3.16 g, 9.89 iranol) and 

10 ' hydroxylamine hydrochloride (1.27 g, 18.3 mmol) in 9:1 
MeOH/pyridine (30 luL) was heated at reflux for 18 hours. 
The mixture v/as cooled, to room temperature and 
concentrated to dryness. The residue, was dissolved in 
EtOAc and washed with O.lAf HCl (3x) , water, sat. CUSO4 

15 (2x) , water, sat. NaCl, dried (MgS04) ?nd concentrated, 
giving;3.19 g (96%) of the oxime; mp : . 140 .1-141 . 8 ;C; ^H 
NMR (30.0 MHz, CDCI3) 5 8.07 (s, IH) , 7.48 (d, J = 8.8 Hz, 
2H), 6.86 (d, J = 8.8 Hz, 2H) , 4 .14 (bs, 2H), 3.80 (d, J 
■=6.2Hz, 2H), 2.71 (bt , J = 12 . 4 Hz, 2H) , 1 . 95 (m, IH), 

20 1.80 .(bd, J = 12.4 Hz, 2H), 1.45 (s, 9H) , 1 . 26 (m, 2H) . 

Part E. 4-/N-/:-Bnt:yloxvrarhnnylpipfirid j n-4-ylmg>t-,hr>xy^ - 
benzaldoximinoyl Chloride 

25 4- (N-t-Butyloxycarbonylpiperidin-4-ylinethoxy) - 

benzaldoxime (3. 19 g, 9.54 mmol) in DMF . (10 mL) was 
reacted with NCS (1.27 g,: 9.51 mmol). for 18 hours 
according to Example 1, Part D to afford the 
hydroximinoyl chloride (1.17 g, 33%); mp: 178. 0-179. 8\ 

30' ^H NMR (300 MHz, CDCI3) S 7.75 (d, J = 9.0^ Hz, 2H) , 

6.86 (d, J = 9.0 Hz, 2H) , 4.17 (bd, J =12.4 Hz, 2H), 
3.80 (d, J = 6.2 Hz,, 2H), 2.74 (dt, J = 12.8, 1.8 Hz, 
2H) , 1.95 ^(m, IH) , 1.81 (bd, J = 12.1 Hz, 2H), 1.46 (s, 
9H) , 1.27 (dq, J = 12.5, 4.0 Hz, 2H) . 
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Part^ F. Methvl 3- (3- [4- fA^--t-Butvloxycarb'onylpiperidin-4- 
v'lmethQxy^phenyll- (5i^.^^-isOxazolin-.S-yl i propionate ^ 

4^ (N-t-Butyloxycarbonylpiperidin-4-ylmethoxy) beriz-- 
.5 aldbximinbyl chloride^ (738 mg, 2 .00 miribl) , methyl 4- 
pentenoate (230 mg^ 2.02 mmol) and TEA (0,28 itiL,' 210 
nunol) were heated at reflux for 1 hour according to . 
Example 1, Part E . Grystaliizatiori from ether/hexanes 
afforded. 537 'mg (60%) . mp: ' 97 . 9-99. 9 'C;' -^H NMR (300 
10 MHz, CDCI3) 5 7 . 57 ^ (d, j = 9 . 0 Hz,. 2H) , 6 . 87 (d, J - 9 . 0 
" Hz,2H); 4.74 (m, IH) ; 4:15 Vbd; J =^13.2 Hz/ 2H) / 3.80. 
' (d, J = 6i2 Hz, 2H)> 3.67 (s, '3H); 3.40 (dd, J =16.5, 
___1 0., 2_Hz" ,_1H )-,_2-.-95_Cdd ,_ J-=_l-6-.-5-,~7-,.:3^Hz.,_lH 

: J'= 13.2, l.r HzV 2H) , 2.52;^X^ J = 7 . 3 Hz,. 2H) , 1 . 98 
15 - (q, J ="7 .0 Hz, 2H, overlapping m, IH) , 1. 81 (bd, J== \ 
' 12.8 Hz, 2H), 1.45^ (s^ 9H), 1.26 (dq,'j = 12.4, 3.7 Hz, 

'2H) _ ' ' . ■ 

Part G. 3- (3- r4- (J\y-t^Butyloxyrarhonylpiperidin>4-ylmfith- 
.20 Qxv) Phenyl 1- Y5i^/.gy-isoxa2nlin-5-yl^ ^ Acid 

Methyl 3-(3- t4- (i^-t-butyioxycarb6nylpiperidih-4- 
ylmethoxy ) phenyl ] - (5R, S) ^isoxazblin-5-yl ) propionate (250 
mg, 0.560 mmol) was saponified using O.SArLiOH (2 mL, 1 
25 iranol) in THF (2 ihL) , The reaction was stirred at room 

temperature for 3 hours, according to Example 1, Part F. 
, . The, resulting, solid was c^ 

. give. 163 mg (67^) of the'^ carbbxylic: a^^ mp : 14 6V5- ; - 
; > , 147.7 -G; %NMR (300 MHz, CDCI3); .5 7; 57 (d, J = 8.8 . Hz,, 
30 2H), 6.88 (d, J = 8. 8 Hz, 2H) , 4.75 (m, IH), 3.81 (d/J 
6.2 Hz, 2H), .3.41 (dd, J « 16.5, 10.3 Hz, IH), 2.95 
(dd, J = 16.5; 7,3 Hz, IH) , 2.75 (bt, J = 12.4 Hz, 2H), 
2.57 (t, J - 7.3 Hz, 2H), 1.97 (m, 3H), 1:81 (bd, J = 
12.1 Hz, 2H), 1.45 (s, 9H), 1.24 (m, 2H) , 

■35 -. > ■ . 
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Part H. 3- f3- r4- (Pineridi n-4-vlTnPt-hoy:Y^ p hpny] 1 - (SR. .9^ - 
isQxazQlin-5-vH propionic Arid. Trif luoroanpf i r Anid 

■ / : ^ : ■ • ■ : 1 

5 3- (3- [4- (N-t-Butyloxycarb6nylpiperidin-4-ylIneth6x- 

y)phenyl]-(5J?, S)-isbxazolin-5-yl)propionic acid (103 mg, 
0.238 mmol) was Boc-deprotected using 33% TFA/DCM 
according to Example 1, Part G, 'giving 88 mg (83%) of 
the TFA salt; mp: 179. 1-181.8 'C; ?-H NMR (400 MHz, MeOH- 

10 d4) 5 7.60 (d, J = 9:0 Hz, 2H), 6.97 (d, J = 9 . 0 Hz, . 2H) , 
4.73 (m, IH), 3.94 (d, J = 6.1 Hz, 2H), 3.46. (m, 3H),, 
3.06 (m, 3H), 2.45 (dt, J = 7.3, 1.2 Hz, 2H) , 2.16 (m, 
IH) , 2.08 (bd, J = .15.4 Hz, .2H) ; i;94 (q, J =6.6 Hz, 
IH),. 1.64 (dq, J = 14.2, 4.2 Hz,'2Hr. 

15 ■ ' ■■• . . 

Examplft 7 

3- r4-(Piperidin-4-vlni«>thnxvV,phPnv1 1- r5P. .g^ -IsoxaToY-i n-f.- 
viaretio Acid. Tri f 1 noT-oarPf. i r Af^ id Salt ' 

20 Part A. MffthyT 3- r4- f Ay-t-Butyloxyr:arbonylpiperidin-4- 
Vlmethoxv) phenyl V- (F,R. .<?>-•! sovaTol H h-S-vl anf^1-a1-^ 

4- (N-t-Butyloxycarbonylpiperidin-4-ylmethoxy) benz- 
, aldoximinoyl chloride (412 mg, 1,12 mmol) /methyl 3- 
25 butenoate (200 mg, 2.00 mmol) and TEA (0.18 mL, 1,3 
mmol) were heated at reflux for 2 hours according to 
Example 1, Part E. Crystallization from 

chloroform/cyclohexane afforded 32 9 mg (68%). mp: 97.9- 
99.9 'Cv^H NMR (300 MHz, CDCI3) 5 7.58 (d, J. = 8.8 Hz, 
30 2H),. 6.88 (d, J = 8 . 8 Hz, 2H) , * 5 . 04 (m, IH) , 4.15 (bd, J 
=13.2 HzV 2H), 3.81 (d, J = 6.2 Hz, 2H) , 3*71 (s, 3H) , 
3.54 (dd, J = 16.8, 10.3 Hz, IH) , 3.08 (dd, J = 16.8, . 
7.3 Hz, IH) , 2.86 (dd, J =16.1, 5.9 Hz, IH) , 2.73 (dt, 
J = 12.8, 1.8 Hz,"2H), 2,62 (dd, J = 15.8, 7.7 Hz, IH) , 
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1.95 (m,. IH), 1.81 /(bd, J = 13.2 Hz, 2H) , .1.45 .(s, 9H) , 
1.25 (dqv J -12.8, 4 . 4 Hz., 2H) . / \ . ^ 

P;:i-ri- .^-r4-(Ay-fc- B utvioxvcarbonvlpiperidin-4-vlmeth-- - 

• ^ . nvv^phfinvl1-f5 p>.<?\-Hfinya7.o]in-5-v1 acetic Acid 
■ _ . ■ ■■ * . , • \ . ^ ■ ' 

Methyl 3- [4- (N-t-butyloxycarbpnylpiper,idin-4- . 
ylmethoxy) phenyl]- (5K,S)-ispxazolin-5-ylacetate (329 mg, 
0.762 mmol) was saponified using O.SWLiOH (3 mL, 1.5 . 
10 xnmol) -.in THF (5 mL) The; reaction was stirred at reflux 
for 4 hours/ according to/Example 1, Part F to give 72 
mg (22%) of the carboxylic acid; mp: 164. 0-164 . 8 •C; ^H 
NMR (300 MHz, CDCla) 5 7,58 (d, J ;= 8 . 8 Hz/ 2H) , 6.88 (d, 

^"""^^/j'^'etFH?^ 

15 2H), 3.82 (d,; J « 6.2 Hz, 2H) , 3.53 (dd; J =16.8, 10;3 
- Hz, IH), 3.10 (dd, J =16.8/7.0 Hz, IH), 2.91 {4d, . J = 
\ 16.1, 5.9 Hz, IH), 2.73 :(dt, J - ;14.6, 1.8 Hz> 2H), 2.68- 
(dd, J « 16.1, 7.3 Hz, IH), 1.97 (ni, 1H)>, i.Sl (bd, J = 
13.2 Hz, 2H), 1.45 (s, 9H)V:i.26 (dq, J = 12.8, 4.4 Hz, - 
20 2H) . - - : ":; V-'i' , . " -■ 

Part r ■ 3- r4- (Pipf>ridin-4 -ylTnfithoyyVphfinvir- (SR. S) - 
jsnxazol-in-S-ylarfitiG Acjd, Trif I nornanet i r. Acid Salt 

25 . 3-[4-{W-t-Butyloxycarbonylpiperidin-4-ylmethox- 
y) phenyl] -(5i?,S)-isoxazolin-5-ylacetic acid (72 mg, 
^ 0.172 mmol) was Boc-^deprotected using 33% TFA/DCM 
according to Example ir^^^^^ giving ,6.4 .mg J 94%) of 

the TFA salt; mp: 220 (dec) ; % NMR (300 MHz, MeOH- 

30 d4) 5 7,61 (d, J = 9 . 2 Hz, ■ 2H) , 6.97 (d, J- = 9.2 Hz, 2H) , 
5.04 (m, iH)/3.95 (d, J = 5 . 9 Hz, :2H) , 3 . 56 (dd, J = 
17.2, 10.2 Hz, IH), 3.45 (bd, J = 12.8 Hz, 2H) , 3.18 
(dd, J ;= 17.2, 7.3 Hz, IH), 3.04 (dt, J = 10.2, 2.9 Hz>^ 
2H), 2.69 (m, 2H) , 2.18 (m, IH) , . 2 . 08 (bd, J = 14;6 Hz, 

35 2H) 1.63, (bqf 2H) . . ; 
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Examplfi ft 

3- r4- (2-PiPeri di ) fithoxyph^nyl 1 - (^R. - jgoxarnl 1 n- 
— S-vlPl-Olviuilit: Arid, 'I'r-i f 1 noroarf^t ir Acid Rail- 

5 This material was prepared analogously to Example 

1> giving the desired' material; mp: 114.8-115.7 'C; 
NMR (300 MHz, CD3OD) 57.59 (d, J = 8.4 Hz, 2H), 6.95 (d, 
J = 8.4 Hz, 2H), 4.72. (m, IH) , 4.07 (t, J = 5.9.Hz, 2H) , 
3.47 (dd, J = 16.8: 10.2 Hz, IH), 3.37 (dd, J - 16.8, 
10 7.7Hz, IH), 2.98 (m, 2H), 2.44 (t, J =7.3 Hz, 2H), 

2.01 (bd, J =15.0 Hz, .2H), 1.93. (m, 3H), 1.80 (m, 2H) , 
1.44 (m, 2H) . 

Examplf^ Q • 

15 < ervthro- and^thrpo-.^- r z^- r.4- r (pjpf^r i rii 

vDmethoxvlphenvll isoxazolin-S- 
Vl { rbutariesul f onvl Vaminol prnp-i nnate , Tr I f luornarpf -i n 

Acid Salt- . . 

20 -Part ; A. Dicvr:lohf>xylammoninm n. L-2- F TBiitanesulf onyl > - 
amino! -4-pent;'pnr)jr ar-tri 

To a suspension of D,L-2-amino-4-penterioic acid 
(2.54 g, 22,06 mmol) in acetonitrile (35 mL) was added 

25 . BSTFA (7.3 mL, 27.5 mmol). The suspension was heated at 
55 for 2 hours, after which time a, golden yellow 
solution resulted. To this solution was added pyridine 
(2.2 mL, 27.2. mmol) and n-butanesulf onyl chloride (3.0 
mL, 23. 1 mmol). The mixture. was heated at 70 'C for 20 

30 hours,, then cooled to room temperature. Concentration 
in vacuo afforded a brown oil, to which was. added 15% 
KHSO4 (5 mL) . The mixture was stirred for 1 hour and 
shaken with EtOAc (3x) . The combined organic extracts 
were washed with sat.NaCl, dried (MgS04), concentrated 

35 and the resulting oil dissolved in ether (5 mL) ; To 
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this solution was added DCHA (4.38 mL, 22.0 mmol) , 
causing iinniediat.e precipitation of the dicyclohexylam- 
monium salt . , The solid was collected by filtration and 
pumped to constant weight, giving 8.42 g (92%); mp: 
5 ,207. 1-208. 6 'Q; NMR (40O MHz,, MeOH-d4) S 5.84 (m, IH) , 
^ . 5.09 (dm, J « 17.1 Hz, IH) , 5.04 (dm, J = 10.2 Hz, IH) , 
3.80 (dd, J = 7'.i, 5.1 Hz, 1H)> 3.18 (m, 2H), 3.02 (m, 
. 2H), 2.49 (m, 2H), 2.06 (m, 4H) , 1.78 (m, 8H) , 1.55 (m,. 
12H) , 0.94 (t, J =7.3 Hz). 

• ^"V"';* 10 . _ . . / . 

^ . . Part B- Methyl D.L-2- r (Butanesulf onyl) aminol -4-pf*ntenoate 

— : ^To~a~solution-of— dicy-clohexylaramonium~D,-L-2.= — ~ ^ 

[ (butanesulfonyi) amino] -4-pentenoate (8.36 g, 20.07 
15 mmol) in MeOH (5.0 ftiL) was added HCl-saturated MeOH (50 
mL) . The resulting suspension was stirred at room 
temperature, for 18 hours, diluted with ether, and 
filtered. Concentration of the filtrate in vacuo was 
followed by the addition of ether, a second filtration, 
20 and washing of the filtrate with O.IM HCl, sat. NaHCOs, 
■sat. Nad. , The. solution was dried over: anhydrous MgS04f 
concentrated and placed under vacuum" until constant 
weight to give 4.49 g (90%) of the desired ester as a 
light , brown oil; NMR (300 MHz, GDCI3)- 5 5 . 68 (m, IH) , 
' 25 . 5.19 (bd, J = 1.5 Hz, IH), 5.15 (m, IH), 4.78 (bd, J - \ 

8.4- Hz, IH), 4.20 (dt, J == 8.8, 5 . 8 Hz, IH) , 3 . 77 (s, 
/ / 3H) , 2;.99 ' {m, 2H) , ,2 .54 -(t, J: = 6 , 6 Hz, 2H) , 1 . 76 (m, 

. 2H), 1.-42 (sextuplety J = 7;3 Hz,: 2H), 0 • 
■•Hz, .3H) .■ ' .'' . . ' ' 

- . - 30 \ ■ ". " ; . ' ■* ■ ■ ■ " ... ' 

Part C. Methyl erytbro^ and-threo-3- (3- F 4- {(Butvloxvcar- 
bQnylplperidin-4-yl^methoxy)phenyiUsoxazQlin-5- 

yl f [butanesulfonyi] amino)) propionate 



35 



To a solution of 4- [ (N-t-butyloxycarbonylpiperi- 
din-4-yl)methoxy]benzaldoxime (2 . 680 g, 8.01 mmol). 
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methyl d, L-2- [ (butanesulfonyl) amino] -4-pentenoate (2.000 
g, 8,02 nunol) and TEA (0.11 mL, 0.79 ininol) in THF (10 

m L ) w a s added a 5% solution of NaOCl — (common household — - 

bleach, 15 mL, 10.5 mmol) . The resulting mixture was, 
5. rapidly stirred at room temperature for 20 hours. The 
mixture was diluted with EtOAc and water and the layers 
were separated'. The aqueous portion was washed with' 
EtOAc, and the combined organic . fraction washed with 
sat. NaCl and dried over MgS04 .Concentration in vacuo 

10 afforded a light brown oil (4.8 g), which was purified 
using flash chromatography (0-50% EtOAc/hexanes in 5. 
steps), giving four components. The , least polar of ' 
these materials . (fractions 8-11) was determined by 
NMR to be the starting olefin (1.520 g, 76%) . . The liext 

15 component isolated in order of increasing polarity ^ 
(fractions 12-15) was determined by NMR to be the 
starting oxime (1.423 g, 53%) . /The next component off. 
of the column (fraction 20) was determined to be the 
faster of the two diastereomers (317 mg) . This material 

20 had co-eluted with, an impurity having a NMR profile 
similar to the starting oxime and appeared to be^ 
approximately 50% pure. The most polar component 
isolated (fractions 22-25) was assigned as the second 
diastereomer (395 mg, 8%); mp: 127.5^129.3 •C; NMR 

25 (300 MHz, CDCI3) S 7.56 (d, J = 8.6 H2,. 2H), 6.87 (d, J = 
8.6 Hz, .2H), 5.25 (d, J = 9.5 Hz, IH), 4.87 (m, ,1H), 
4.35 (dt, J= 9.2, 3.7 Hz, IH) , 4 . 15 (bs, 2H) , 3 . 81, (d, 
J = 6.2 Hz, 2H), 3.78 (s, 3H) , 3.49 (dd> J =16.5, 10.3 
Hz, IH), 3.05 (t, J = 7.7 Hz, 2H), 2.97 (dd, J= 16.5, 

30 7.0 Hz, IH) , 2.73 (bt,. J = 12.1 Hz, 2H) , 2.21 (m, IH) , 
1.94 (m, 2H) , 1.82- (m, 4H) 1 . 45 (s, , 9H) , - 1 . 24 (m, 3H) , 
0.92 (t, J = 7.3 Hz, 3H) . 

Part D. 3- (3- f 4-1 (Butyl oxyrarhr>nylpippridin-4- yl > methox- 
35 vlphenvl 1 isoxazolin-S-vl I fbutanf^y^nlfonyn a mino) ) - 
propionic Acid (More Polar D j a stfirpompr) 
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A solution of methyl 3- (3- [4- { (butyloxycarbonylpi- 
periciih-4-yl)methbxy)phenyr) isoxazolin-5-yl { [butanesul- 
.fonyl]ainino})prbpionate more polar diastereomer- (200 mg, 
5 0.344 mmbl) in THF (1 mL) was saponified using 0 LiOH 
(1 mL, 0.5 mmbl) over 4 hours as per Example 1, Part F, 
The crude carboxylic acid was crystallized from 
EtOAc/hexanes, affording 77 mg (39%) of- the desired 
material; mp: 137.3-139.0 *C; NMR- (300 MHz, CDCI3) 5 
10 7.55 (d, J. = a.'S Hz, 2H), 6.87 (d, J = 8.8 Hz, 2H) , 5.45 
(d, J - 9:5 Hz, IH), 4.92 (m, 1H),; 4.37 (m',' IH) , /4 . 15 
(b, :2H) 3.81, (d, j = 6,2 Hz, 2H) ,^ 3.47 (dd/ J = 16.5, 
____9:.,9_ 

V 16v5> 7 .0 Hz, IH) , 2 .74 (bt, J = 12 .1 Hz, 2HJv 2 .2^6 (m, 
15 1H) , '2.01 (m, 2H) , 1.81 (m, 4H) , 1.4.5 (s, ; 9H, overlapped 
with m, 1H),'1.24 (m, 3H), 0.91 (t, J - 7.3' Hz, 3H) . 

Part D' . 3- (3-14- f (Butyloxycarbonylpi pfiridin-4-yl)Tneth- 

; . oxylphenyll isdxazolin-S-yl f fbu1 -anfi,qiil f nnyl 1 amino) ^ - 
20, propionic Acid ^Less Polar Diastereomef) * * " 

^ \ A solution of the impiure methyl 3- (3- [4-{ (butylox- . 
ycarbpnylpiperidin-4-yl)methoxy}phenyl] isoxazolin-5- ; 
,yl{ [butanesulfonyl] amino}) propionate less polar 
25 diastereomer (309 mg) in THE (5 mL) was saponified using 
, 0.5Af LiOH (2 mL, '1 mmol) over 6 hours as per Example 1, 
, Part F^. . , The crude ca^^ purified using^ 

- flash chromatography -(CHGI3 - 5-15% MeOH/GHCla step , 
..gradient) followed by crystallization ffom.\ 
30 EtOAc/hexanes, affording ' 169 mg of the desired material; 
mp: 155 'C (dec) ;. j^H NMR (400 MHz, DMSG-de/- 80 *C) 5 7 , 56 
(d, J =8.8. Hz, 2H), 6.98 (d, J = 8.8 Hz, 2H) , 4.80 (m, 
IH), 3.96 (bd, J = 13.2 Hz,' 2H), 3.90 .(d, J = 6.3 Hz, 
2H), 3.77 (bs, 3H), 3.52 (t, J = 7.8 Hz, IH) , 3.38 (dd, 
-35 J =14.4, 10,0 Hz, 1H)> 2.98 (t, J =?' 7 r8 Hz, 2H) , 2 . 76 
(dt, J = .12.2, 1.7 Hz, 2H), 1.95 (m, 2H) , 1.75 (m,,4H), 
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,1.41 (s, 9H)/ 1.38 (d, J = 7.6 Hz, IH) , 1.25 (m, 4H) , 
0.88 (t, J =7.3 Hz, 3H) . 



Part E. 3- (3- f 4- { (Piper idin-4 -yl ) methoxy 1 phenyl! iSQxa- 
5 ^ 2olin-5-yl( rbutanesulfonylTamino} ) propionic Acid, 
Trif luoroacetic Acid Salt (More Polar Diastereoiher) 

3- (3- [4-{ (Butyloxycarbonylpiperidin-4-yl)methox- 
y }phenyl] isoxazolin-5-yl { [butanesulfonyl] amino} ) propion- 
10 ic acid more, polar diastereomer (40 mg, 0.070 mmol) was ; 
Boc-deprotected using 33%.TFA/DCM according to Example 
1, Pairt G. Recrystallization from methanol then 
afforded:4 mg (10%) of the TFA salt; mp:. 263.5 *C (dec) . 

15 Part E'. 3-/3- r4- I {Piperidin-4-yl) mpthoxy Iphenyll i soxa- 
zolin-fi-yl ( Tbiitanesul f ony3 1 amino) ^ propinni r Anid^ 
Trif luoroacetic Arid Salt fLpss Polar Diastereomer) . 

3- (3- [4- { (Butyloxycarbonylpiperidin-4-yl) methox- 
20 y }phenyl] ispxazolin-Sryl { [butanesulfonyl) amino} ) prppion- 
' . ic acid less polar diastereomer (98 mg, 0.173 mmol) was 
Boc-deprotected using .33% TFA/DCM according to Example 
1;> Part G, giving 40 mg of the TEA salt . ^ 
Recrystallization from methanol then afforded 28 mg. . 
25 (29%) of the pure amino acid; mp: 239 . 4^240 . 7 , /C . „ 

, Example 33 

; 4-Carboxymethyl-3- f4- (2-piperidin-4-yl)ethoxyphenyn- 
(5fi, gy-isoxazolin-S-vlacetic Acidt Trif luoroacetic Acid 
30 \Salt 

This material was prepared analogously to Example 
1, giving the desired material; mp: 141.4 *C (dec); ^H 
NMR (400 MHz, CD3OD, 60 "C) 57.60 (d, J = 8.8 Hz, 2H) , 
35 6.96 (d, J = 8.8 Hz, 2H), 3.84 (d, J = 17.3 Hz, IH) , 

3.66 (s, 3H), 3.59 (d, J =17.3 Hz, IH) , 3.38 (bd, J = 
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12.9 Hz, IH), 3.24 (t/ J « .1.7 Hz, 2H) / 3:21 (dm, J - 

■ 20.3 Hz, IH), 3.04 (d, J =1.5 Hz, ^2H), 3.00 (dt, J = 
12.9, 2.9 Hz, 2H), .2.02 (bd, J = 14.4 Hz, 2H)., 1.95 (m, . 
'IH), 1.81 (m, 2H),- 1.48 (m, 2H) . ^ 

Rxample 43 ^ • 

' ; . if iR.c;) - 15 ( ft.fi) -N- r,-^- (4-Amid inophenv.1 H soyazblin-5- 
' yiarf>tvl1amihQV-3 -phg>nvlpronano|c Acid ■ 

10: Part A. 4-ryanQl: ?pn7^ doxime *' . / 

This material was prepared from 4-cyanobenzaldehyde 

■ according to Kawase and Kikugawa {JL, Ctlfim. S^r . r Pe^J^J^ 



15 



"' frans^^l" l.9 7 9 T 6 4 3 ) ' 7 

Part B.. MP^thyi 3- / '^-Riit--enbvi ) ami no-3-phf=tnvlprQPi onste 



To a solution of vinylacetic acid (861 mg, 10.0 
mmol), methyl 3-aminp--3-phenylpropionate hydrochloride 
20 12.37 g, ll.O-mmbl) and TEA (1,6 mL, 12 mmol) in DCM:f(20 
mli) at -10 ;c was added DEC (2.11 g, 11;0 mmol). The.., 
^resulting mixture was stirred at -10- for 15 hours. ' 
■The mixture was then washed with water, 0.1 W HCl, sat. 
NaHCOs, sat. NaCl and- dried over 'anhydrous MgS04. 
25 . Concentration i/7 vacuo followed by pumping until - 

constant weight was, achieved gave 2.36 g (95%) of the 
desired amide as a golden oil of suitable purity for 
further reaction; ^H NMR (300 MHz, CDCI3). SI .28^ (m,/ 5H) , 
6.78 (bd, J ='7.7 Hz, 1H),,:5.95 (m, IH) , 5,43 (dt, J - 
30 .8.4, 5.9 Hz, IH) , 5.25 (m, 2H) , 3 . 61 (s, 3H) , 3.04 (d, 
= 7.0 Hz, 2H), 2.88 (dq, J = 15.0, 5.9 Hz, 2H) . 
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Part C, Methvl 3 f ,9^ -rs (P. .<?1 -N- r 3- M-Cvannph^n- 
Vl) iSQXfl2Qlin-5-vlace1-v1 l aminn^-'^-phf^nylpropannal-fi 



This material was prepared from methyl 3- (3- 
5 Butenoyl) amino-3-phenylpropionate (816 mg, 3.30 mmol) 

and 4-cyanoben2aldoxiine (438 mg, 3.00 mmol) according to 
Example 4, Part B. The crude product was then ■purified 
using flash chromatography (7 0% EtOAc/hexanes), 
affording 731 mg (62%) of the desired isoxazolines as a 

10 1:1 mixture of diastereomers; NMR' (300 MHz/ CDCI3) 5 
7 .74 .(m, 8H) , 7 .29 (m, lOH) / 6.92 (bm, .2H) , 5 . 42 (m, 
2H), 5.16 (m, 2H), 3.64 (s, 3H), 3,60 (s, 3H), 3.48 (m/ 
2H), 3.26' (dd, J =17.3/ 7.7 Hz, IH) , 3.15 (dd, J = . 
16.8, 8.1 Hz, :iH), 2.85 (m,''2H), 2.69 (m, 2H). 

15. \ • 

Part p . Methvl 3 f S) - ( 5 (RJ 5) -N- T 3- r 4-Amidi noph^n- 
Vl) isQxazQlin-5-vlacetynaminn> -3-phf>nylprr)pannat-P 

Into a solution of methyl 3 (K, S) - { 5 (-R, 5) -N- [3-X4- 
20 cyanophenyl ) isoxazolin- 5-y lacetyl ] amino } -3-pheny Ipro- 

panoate - (587 -mg, 1,50 mmol) in 10% DCM/methanol (55 mL). 
was bubbled dry HCl gas for 2 hours . The mixture was 
stirred for 18 hours, then concentrated^^'in vacuo. The 
. crude imidate was 'dissolved in methanol (20 mL) and 
25 ammonium carbonate added. The resulting mixture was 

stirred for 18 hours, then filtered . The filtrate was 
concentrated in vacuo arid the residue purified using 
flash chromatography (CHCI3 - 20% methanol/CHCla) . 
Concentration of the appropriate fractions in vacuo 
followed by placing the residue under vacuum until 
constant weight was achieved afforded 193 mg (32%) of 
the deisired amidines; Mass Spectrum (NH3-DCI, e/z, 
relative abundance) 409 (M + H)"^,. 100%. 
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Part E. (n. <;\ -n- r.^- M-Am-i d-i nonhenvl.) i ^n^azQ] in- 

R-y]ar:ety1 1 amino > -3-phe n ylprQparnfr Arid, Trif luoroace- 
1-H A Arid Salt : 

5 ' Methyl 3 {R, S) - { 5 (R, S) -N- [3- ( 4-amidinophen-y 1 lis.oxa- 

zplin-S-ylacetyl] amino}-3-phenylpropanoate (45 mg, 0.113 
' * mmpl) was saponified using 0.5- AT 'LiOH (0.6 mL, . 0.3 mitiol) 

according to Example 1, Part . affording 28 itig (49%) ; 
\ Mass Spectrium (NH3-DCI, e/z, relative abundance) 412 (M 

10 + H)-^:, 100%. ^ . ;. - - 

F.yflmplft l2Qa 

, ■ ' 15 - ; - _ ./ : ' ■ \ ' ^' : . , ' ./ ^ ' " ■ ■ .V 

Part A. rn-MPt-hv1-?S-phenv1-7-pentfinoate 

A solution of hydrocinnamaldehyde( 13.42 g, 0.1 
mol) and , methyl (triphenylphosphoranylidene) acetate 
20 (33.44 g, 0.1 mol) in THF was stirred at reflux for 20 ; 
' hours. The reaction mixture was concentrated under 
. ' vacuum and the residue was ^purif ied by flash 

chromatography :using hexane:Et^^^^ The desired 

product was obtained as a clear, pale yellow oil (8.0 g, 
25 0.042 mol, 42%) ; NMR (300 MHz, CDCI3) 5 7.3-7.2 (m, 

2H), 7,2-7.1 ,(m,\3H), 7 . 1-6 . 9 (m/ IH) / 5 . 85 (d, IH, J = 
■ 5.8^H2)., 3.7^S' (s/ 3Hj, 2.8 (t, 2H; J> 7.7 Hz), 2:55 (q, 
2H, J = 7,4 Hz) ; MS (NH3-DCI) 191' ( * 

30 . Part b: -MPthy 1 \ IN- M- ( P) --i ^Phenyl Pt hvTVflniihQl -^5- 

phPnylpentanoate 

A mixture of (E) -methyl-5rphenyr-2-pentenpate (5 . 70 
g, 0.03 mol) and .J?-methylbenzylamine (14.54 g, 0.12 mol) 
: 35/ was heated at llO^^G over 94 hours. . The cooled reaction 
mixture was purified by flash chromatography using 
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hexanerEtOAc: :8:2 to afford 1.18 g (0.0038 mol, 12%) of 
the desired. product as a clear liquid; NMR (300 MHz, 

CDCl-^) 5 7.4-7.0 (m. IIH^ , 3,9 rq,- IH- ,T = W , Hz ^ ; . fiS 

(s, 3H), 2.9-2.65 (m, 2H) , 2.6-2.35 (m, 3H) , 4.75-1.6 
5 (m, 2H), 1.35 (d, 3H, J= 6.2 Hz); MS (NH3-DCI) 312 
(M+H)+.. 

Part C. Methyl 3- ( JgWaminn-B-phf^nyipentanoate • acetic 
acid salt 

10 - ^- * ' ' . _ ' ; 

A mixture of methyl 3- (/^) - [N- (1- (i?) -1- 
,phenylethyl) amino] -5-pheriylpentanoate (0.72 g, .2.3 
mmol) , 20% Pd(0H)2/C (0 . 38 g) , > cyclohexene (8.2 mL), ^ . 
glacial HOAc (0.13 niL, 2.3 mmol) , and MeOH (15/mL) • was 

15 heated at reflux under N2 for 20 hours. After codling, 
the catalyst was removed by . filtration through a Celite 
plug, rinsed with MeOH, and the solution concentrated 
under vacuum. The'residue was triturated with hexane to 
afford 0.46 g (96%) of a white solid, mp.- 73-75«>C ; 

26 iH NMR (300. MHz, DMSO) 5 8.3 (bs, 2H) , 7 . 35-7 i 15 (m, 

5H) , 3.65 (s, 3H) , 3.45^3.35 (m, IH) , 2 . 8-2 . 6 . (m, 4H) / 
2.0^1.7 (m, 2H);; (CXId^^ -12.50^ (c=0.0032, MeOH). 

Part d: Methvl 3 (R\ - / 5(R: S\ -Ay- 13- ( 4- 
25 cyanophenyl^ isoxazolin-S-ylacetyT 1 amino Theptanoate ^ 

To a susjpension of 3- (4-cyanophenyl) isoxazolin-5- 
ylacetic acid (4 60 mg, 2.0 mmol) in EtOAc (15 ml) was 
added methyl 3- (i?) -amino-5-phenylpentanoate acetic acid 

30. salt (410 irig, 2^0 mmol), TBTU (640 mg, 2.0 mmol), and 
EtsN (0.56 mL, 400 mg, 4.0 mmol). After stirring at 
room temp for 16 hours, the reaction mixture was 
concentrated under vacuum^ then purified by flash 
chromatography using EtOAc to afford 690 mg (83%) of a 

35 colorless oil. ^H NMR (300 MHz, DMSO) 5 8.05 (brs, IH), 

7.95-7.9 (m, 2H) , 7.85-7.8 (m, 2H) , 7.3-7.25 (m, 2H) , 
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' 7.2-7.1 (m/2H)/; 5.15-5.0 (m,, IH)/ 4,15-4.0 (m,; IH^^ 3.6 
(d, 3H, J = 9.9 Hz) , 3 !3 (d; 2H, J = v6 . 9 Hz) > 3 . 25-3 . 15 
(m/lH), 2.75-2.35 (m, 6H) , 1 . 8-1 . 6 (m, 2H) ; MS (NH3- 
DCIX 420 (M+H)"*-. ; V . 

5..- ■- ^ - . -V . • ' ■ . . 

aTtiidinophenyl H snxa ^nl 
phPnethylpropanQate:^ 

10 This material was prepared from methyl 3 (H)- . 

{ 5 (K/ S) -N- [ 3r ( 4-cyanophenyl) isoxazolin-S- 
ylacetyl] amino )-3-phenethylpropanqate (670 mg,. 1.6 mmol) 
according to-Example 43, Part. D. The crude product was 

15 .-white solid of the title compound as a 1:1 mixture of 
diastereomers, mp = 76-780C; 1h NMR (300 MHz> DMSO) 5 
- 8.1-8.0 (m, IH), 8,0-7.8Min, 4H)> 7^95-7:85 (m> 5H) / 

. 7,35-7..2 (m, 5H> , 5.1-5. p (m, IH) , 4^1-4.0 (m, IH); 3.6 , 
. ^ (s, 3H)/ 3.3-3.15. (m, 2H),. 2.7-2.4 (m^ 6H) , ■ 1 . 8-1 . 7 (m, : ; 

20 , 2H). , 1 :.1-1 . 0 (m, 2H) ; Mass Spectrum (NH3-ESI, ) 437 (M + 

: RyamplP 12Qb : ; - 

MPi-hyl .^rg>-(5fi?.s> -Ar-T3-(4-amidinoDhenv1 ) i.soxazQlin-5- 

25 yTarg^tyir aminQ>--3-phf>nethylprQpanoate 

Part A. MPthyl .^-(5V-rAr-(i-ri^v-i-phenv1ethviyaminor- 

' ' ph^nyTppnl- annate- - . ^ ... - ...^ , 

30 A mixture of (£) -methyl-5-phenyl-2-pentenoate (5.70 

' . g, 0.p3"mol) and i^-methylbenzyiamine |14.'54 g, 0.12 mol) 
' - was heated at llO^C over 94 hours. The cooled reaction 

mixture !was purified by flash chromatography using 
hexaner'EtOAc: :8:2 to afford i,20'g (0^0039 mol, 13%) or 
35 the desired product as a clear liquid; iH.NMR .(300 MHz, 
. : CDCI3) 5 7.35-7.0 (m, IIH), 3.9 (q, IH,' J = 6.6 Hz), { 
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3.65 (s, 3H)y 2.95-2.8 (m, IH) , 2.75-2.5 (xn, 2H) , 2,45- 
2.35 (m, 2H), 1.9-1.65 (m, 2H) , 1.3 (d, 3H, J= 6.6 Hz); 
M.q (iaH3-nrT) m+w^-*-. ' ■ ' . ' 

5 Part B. M^t-hyl 3- f .gV-aminn-S-phg>nylpent:anQa1 -^ • arctic 
arid salt: 

Methyl 3- (S) - [W-benzyl-N- (1- (i?) -1- 
phenylethyl) amino Iheptahoate (0.93. g,, 2.9 mmpl) , 20% 

10 Pd(0H)2/C (0.47 g), cyclohexene (10.1 mL) v glacial HOAc 
(0.17 mL^ 2.9 mmol) r and MeOH (20 mL) were heated at 
reflux under N2 for 48 hours. After cooling, the 
catalyst was, removed by filtration through. a Celite • 
plug, rinsed with MeOH, and the solution concentrated 

15 under vacuum. The residue was triturated with hexane to 
afford 0.65 g (80%) of a white solid, mp = 86-88<^C; >H 
NMR (300 MHz, CDCI3) 5 7.35-7.15 (m, 5H), 5.3 (brs, 2HX, 

3.65 (s, 3H), 3.35-3.2 (iti, IH) , 2.8-2.55 (m, 3H) , 2 . 5- 
2.4- (m, IH), 2.0 (s, 3H) , 1.8 (q, 2H, J = 7.4 Hz); 
20 [a] +9.55'' (c-0.220, MeOH). 

Part C. Methyl 3 (.?-f S (R. g) -AT- r3- (4- 

ryannphP>nyi > isoxazQlin-S-ylar^ptyll amlnolheptanQate 

25 , To a suspension of 3- (4-cyanophenyl) isoxazolin-S- 

ylacetic acid (7,00 mg, 2.6 mmol) in EtOAc (15 ml) was 
added methyl 3- (S) -amino-5-phenylpentanoate acetic acid 
salt (600 mg, 2.6 mmol), TBTU (830 mg, 2.6 mmol), and 
Et3N (1.09 mL, 790 mg, 7.8 mmol) . After stirring at 

30 room temp 16 hours, the reaction mixture was 

concentrated under vacuum then purified by flash 
chromatography using EtpAc to afford 420 mg (38%) of a 
colorless oil. ^H NMR (300 MHz, CDCI3) 6 8.05-8.0 (m, 

IH), 7.95-7.9 (m, 2H), 7.85-7.8 (m, 2H) , 7.3-r7.2' (m, 
35'^ 2H), 7.2-7.1 (m, 3H), 5.15-5.0 (m, IH) , 4.15-4.0 (m. 
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IH), 3,6-3. 55 (m, 3H) , 3.3^3.1 (m, IH) , 2 .-7-2 . 4. (m/ . 6H) , 
1.8-1.6 (m, .2H) ; MS (NH3-DCI) , 420 (M+H) + . 

Part D. Methvl f g) - ( 5 (i^, 13- M- , 

.5* amidinophenvl ) i soxazol j yl 1 am j no 1 

phenethylprgpanoate 

This, material was prepared from methyl 3 (5)- 
{ 5 (i?, S) -N- [3- (4-cyanophenyi ) isoxa201in-5- 

10, yiacetyllaminol-S-phenethylpropanoate (360 mg/ 0.86 
mmol) according to Example 43; Part D. The crude 
product was triturated with cold ether to afford 230 mg 
(62.%) of .an amorphous solid of the , title comjpound as a 
1:1 mixture of diastereomers, mp = 84-860Cr ^-H NMR (300 

15 MHz, DMSO) 5 8.1-8.0 (m/ IH) , 8 . 0-7 . 8 (m/ 4H) , l.lb'l.l 

(m, IH) , 7.3-7.1 (mV 6H) , 5.1-5.0 (m, IH) , 4 . 15-4 .0/ (m, 

1H);> 3.65 (s, 3H), 3.3-3.1 (m, Ifl) , 2 ,7-2. 6 (mr 3H) , 

2.5-2.4 '(m,3H), 1.8^-1.65 (m, :2H) , ' 1 . 1-1 . 0 (m, 2H) ; 

Mass Spectrum {NH3-ESI). 437 {M+ H)+- : 
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Example IS 9. . 

5 (i^,.S)-(2-Piperidin-4-yl)ethyl-R- ^2-carbQxy f>thyl>-^-nxa■ 
2, 8-diazaspirQr4 .41nQn-2-ene-7, 9-dione 

Part A. 3-(i^-f:-Butvloxvcarbonylpiperidin-4-yl)propanal 



To a suspension of PCC (11.52 g/ 53.44 mmol) and 
sodium acetate (4.38 g, 53.4 mmol), in DCM (60 mL) was . 

30 added a solution of 3- (N-t-butyloxycarbonylpiperidin-4- 
yDpropanol (lO.bO.g, 41,09, mmol) in DCM (20 mL) . After 
4 hours at room temperature, the. mixture was diluted 
with ether and passed though. a short column of : 
fluorisil® using ether as an eluent. The eluate was 

35 concentrated in vacuo and placed under vacuum until 

constant weight was achieved, affording 8.32 g (84%) of 
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the desired aldehyde as a.colorless oil; NMR (300 
MHz, CDCI3) 5 9.76 (t, J = 1.5 Hz, IH) , 4.05 (bs, 2H) , 

: 2 , 6 /3 ' (bt, J " 11.7 ;H2, 2H), 2.45 (dL, J- 7.3, 1.5 Hz, 

2H) , 'l.60 (m, 3H) , 1,43 (s, 9H, overlapped with .m, 2H) , 
5 1^.08 (dq, 'J = 12.1, 4.0 Hz, 2H) . 

Part B . (F.. Z\ -2- (N-/:-ButYlnxyrarbonylpiperidin-4-vl) pro- 
panal Oxime 

10 To a solution of 3- <//T■t-butyloxycarbonylpiperidin- 

4-yl) propanal (3.905 g, 16.18 mmol) in EtOH : pyr = 1 : 
1 (20 mL) was added hydroxylamine hydrochloride {1.701 
g, 24.48 mmol) and the resulting solution stirred at 
room temperature for 20 hours, Concentration In vacuo, 

15 resulted in an oil, which was dissolved in EtOAc and 
washed with 0 . 1 HCl (3x), water, sat. CUSO4 (2x) , 
water and brine. The solution was dried over MgS04, 
concentrated in vacuo and placed under vacuum until 
constant weight was achieved, affording 4.071 g;(98%) of 

20 a 1 : 1 mixture of the (£,Z)-oxime as a colorless oil; 
^H NMR (300 MHz, CDCI3) S 7.42 (t, J = 6.2 Hz, 0.5H)/ 
6.70 (t, J = 5.5 Hz, 0.5H), .4.06 (bs, 2H), 2.67 (bt, J = 
12.8 Hz, 2H), Z.41 (m, IH) , 2.23 (m, IH) , 1.66 (b, 2H) , 
1.45 (s, 9H, overlapped with m, 4H) , 1.08 (m, 2H) . 

25 . - 

Part .C. Mftthyl f5fi>g)-3-{ f 2- (iY-t-But■ylOXycarl;>Onylpipftri- 
din^4-yl^ ethylT-S-carboxymf^thyl isnxa7.nlin-5-yl)acetate 

To a solution of (E, 2) -3- (N-t-butyloxycarbonylpi- 
30 peridin-4-yl) propanal oxime (503 mg, 1.96 mmol) and 

dimethyl itaconate (620 mg, 3.92 mmol) in DCM (3 mL) was 
added a 5% solution of sodium hypochlorite (common 
household bleach, 3 mL, 2 mmol) . The resulting mixture 
was stirred overnight (19 hours) at room temperature. 
35 The layers were separated and the aqueous washed with 
DCM *{2x) . The combined DCM fraction was dried over 
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MgS04 and concentrated in vacuo. Purification using- 
flash chromatography (hexanes - 10% EtOAc/hexanes - 50% 
. EtOAc/hexanes) followed by concentration and pumping to 

constant weight afforded .the desired isoxazoline' (510 
5 / mg,. 63%) as a colorless oil; NMR (300 MHz, CDCls); .^: 
4.06 (bd, J = 13.6 Hz, 2R) , 3,78 (s, 3H) , 3.67 (s,-3H):, 
' , 3.57 (d, J = 17.6 Hz/^1H)> 3 . 15 (dy ; J ;= 16 ^5 Hz), 3.06 
(d, J = 17.6 Hz, IH), 2.86 (d, J =16.5 Hz, IH), ^2^.65 . 
(bt, J - 12.1 Hz/ 2H), 2.36 .(m, 2H), 1.65 (m, 2H, 
10 overlapped with ■H2O, 2H), 1.43 (s, 9H)^, 1 .07 (m, 2H) . 

Part D. 7'^p..cr^-^-r r:>-fA)r-f:-BiitvToxvcarhonvlpiperidin-4- 
yl)<=^t-hyn-5-rarbnxyi5^oxazoliri-f?"yl}aCfitiC Acid 

15 ^ To a solution of methyl (5i?/S) -3-{ [2- (/^^ 

carbonylpiperidin-4-yl) ethyl] -5-carboxymethylisoxazol- 
in-5-yl} acetate (380 mg, 0.921 mmol) was saponified 
using 0.5M LiOH (5 mL, 2 . 5 mmol) in THF (5 mL) . The 
reaction was stirred at ambient temperature for, 5 hours, 

20 according to Example 1, Part F to give 240 mg (68%) of- 
the diacid; mp: 154 . 4-154 . 9 /G; ^H NMR (300 MHz, ' MeOH- 
d4) 5 4.04 (bd, J - 13.2 Hz, 2H), 3.52 (d, J = 17.8 ^Hz, ; 
IH), 3.18 (d, J = 17.8 Hz, IH) , 2.97. (AB. quartet, A - 
^ 32.6, J = 16.8VHZ, 2H), 2.72. (b, 2H), 2.39 (m, 2H), 1.71 

25 (bd, J = 13.2. Hz, 2H), 1.51 (m, 3H) / 1.43 (s, 9H) , 1.05 
{m,'^2H) . • ' " ; 

p^^-^ P. s7R..qv-2-(N-f-BurvlQxvrarbonvlp i Pftrid i n"4- ^ 

; y1^Pl-hyl-R-r l-riimfithy Tpl-hnxycr^rbonvlVerhvl 1-1 -OXa- 

30 fl-diazasp-i rdr4 . 4 Tnnn-? -f^np-7 . 9-diQne 

To a solution of (5R, S) -3- { [2- (i\r-t-butyloxycarbon- 
ylpiperidin-4-yl) ethyl J -5-carboxyisoxazolin-5-yl } acetic 
acid (700 mg, * 1 . 82 mmol) in THF (5 mL) was added DCC 
35 (378 irig, 1.83'mmol)v. and the resulting suspension was 

stirred for 30 min at room temperature. To this mixture 
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was added a suspension of ^alanine t-butyl ester 
, hydrochloride (372 mg, 2.05 mmol) and TEA (300 /xL, 2.15 
mmnl^ in thp (S mT.) — The mixture was stirred overnight 
(18 hours) at room temperature. Following dilution with 
5 EtOAc, the mixture was filtered and. the filtrate washed 
with O.IW HCl, sat. NaHCOa and sat. NaCl. It was dried 
over anhydrous MgS04, concentrated and. placed under 
vacuum until constant, weight was reached, giving 430 mg 
(46%) of the crude amide. A portion, of this material 

10 (420 mg, 0.821 mmol) was dissolved in THF (4 mL) . To 
this solution was added HOSuc (100 mg, 0.869 mmol) 
followed by DCC (180. mg, 0.872 mmoi).. The resulting 
suspension was stirred at room temperature for 18 hours. 
Following dilution with ether, the mixture was cooled to 

15 0 ,'C and filtered. The filtrate- was dried over 

anhydrous MgS04, concentrated and placed under vacuum 
until constant weight was reached, giving 430 mg (86%) 
of the crude active ester. A portion of this material 
(402 mg, 0.660 mmol) was . dissolved in DMF (5 mL) at 0 

20 'C. To this solution was added NaH (16 mg, 0.66 mmol) . 
After 3 hours at 0 VC the reaction was quenched with 
HOAc. After dilution with EtOAc, the mixture was washed 
with water (4x), sat. NaHCOs, water, 0 . lAT HCl and sat . 
NaCl. It was dried over anhydrous MgS04, conceintrated 

25 and placed, under vacuum until constant- weight was 

reached, giving 230 mg (70%) of the crude imide. The 
crude material was purified using flash chromatography 
(CHCI3 - 5% MeOH/CHCla), affording 149 mg (46%) of a 
colorless oil after concentration of the appropriate 

30^ fractions and -pumping to constant weight; NMR (300 
MHz, CDCI3) 5 4.09 (b, 2H) , 3.82 (t, J = 7.3 Hz, 2H) , 
3.54 (d; J = 17.2 Hz, IH), 3.12 (d, J =18.7 Hz, IH) , 
2.98 (d, J =17.2 Hz, IH) , 2.83 (d, J =18.7 Hz, IH) , 
2.69 (m, 2H), 2.57 (t, J = 7.3 Hz, 2H) , 2.42 (m, IK), 

35 1.68 (m, 2H), 1.57 (m, 2H) , 1.45 (s, 9H, coincident with 
m, IH) , 1.11 (m, 2H) . 
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Part F. fi/R-.<?^-/2-Pipg>ridin-4-vnethv3-8-(2- 
' rarhnxyethvl ) . fl-dia7.a sni ro f 4 . 4 1 nQn-2-ftnfi-7 . 9" 
. dione v • 

>5 .y- ■ ^ ^ ■^■'■■^ -y, ■■: . ■ ■ ■ r : 

To a solution of 5 {J?, S) -2- (JV-t-butyloxycarbon- 
* y Ipiper idin-4-yl ) etliyl-8- [ (2- (1 , l-dimethylethoxycarbon- 
yl ) ethyl ] -l-oxa-2 , 8-diazaspiro [4.4 ] non-2-ene-7 , 9-dione 
{15. mg, 0.152 mmol) in DCM (1 mL) was added TFA (0.5 mL, 
10 8 mmol) . The reaction was stirred at room temperature 

for 2 hours, then was concentrated in vacuo. Excess TEA 
was chased by rotary evaporation with toluene (2x) . 
Crystallization f rom MeOH/ether gave 10 mg (15%) of the 
' ^ "^^j^^^^r{p^^c£d ^alte? pui^ng^^'^ c^ 
15 178.0-179.1 'C; 3h NMR (400 MHz, DMSG-d6f 60 'C) 5 12.15 
(bs/lH), 8.26 (bs,; 2H), 3.64 (m,, 2H), 3.39 (d, J « 17.8 
Hz, IH), 3.26 (m, .3H), 2,98 (AB quartet, A « 71 . 3 Hz, J 
= 18.3 Hz> 2H),: 2,85 (m, 2H); 2.50 ^(m, lH, coincident . 
? with DMSO-ds) , 2 .37 (t, J = 7 . 6 Hz,: 2H) , ; 1 . 84 (bd, J" = 
20 11.7 Hz, 2H), l;S& (m, lH), 1-52 (t, J 7.6 Hz, 2H) , ./ 
1.'29 (m, 2Hy. ' ' • 

^ ■ Fxampl^ 19Q > - . 
' R (P. .?V- (;>-Pipfiridin-4-viVeth vl-8- f 3-carboxvPrOPVl) -1- 
25 . 8-d i a^.a spj ro 1 4 . 4 1 nr)n-2-ene-7 . 9-diQhe 

This material was prepared using the procedures 
outlined in Example 189, giving the title compound;_mp : 
133.4-135.1 "C; ^H NMR (400 MHz, CD3OD, 55 'C) S 3,59 (t, 
30 J = 6 .8 Hz, 2H) , 3 .50 (d, J. = 17 .7 Hz, ; IH) , 3 .38 (bd, J ^ 
=12,9 Hz, 2H), 3.18 (d, J - 17 . 7 ' Hz, IH) , 2 . 98 Jm, 4H) , 
2.85 (m, 2H), 2.50 (m, IH, coincident with DMSO-ds) / 
2.45 (m, 2H), 2,31 (t, J = 7.1 Hz, 2H), 2,00 (m, 2H) , 
1.98 (pentuplet, J = 7,1 Hz, 2H) , 1.40 (m, 2H) . 
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Examplf^ 275 ^ 
r3- M -amidinQphenyl) icjoxazol in-S (R. <=^) -yiar:etvl 1 -X- 
- '" arid TFA nalt, 



5 Part A. M-ryannphf^nyl ) i finxaznlin-.S (R\ S) -ylaretic 

acid. 

To a solution of 4-cyanobenzaldpxime (see Ex 43, 
Part A) (312 g, 2.13 mql) in tetrahydrof uran (3000 ml) 
at room temperature was added vinyl acetic acid (552gr 

10 6,41 mol) . . The yellow solution was cooled in an ice 

bath and sodium hypochlorite solution (5200 ml) was added 
in a dropwise fashion over 2h. After stirring, pvernight 
at room temperature the reaction was quenched with a 5% 
citric acid solution and diluted with 200ml; ether . The 

15 layers were separated and the aqueous acidified to pH 4 . 
using citric acid. The acid layer was washed twice with 
200 ml ether, the ether layers combined and extracted 
with saturated sodium bicarbonate solution. .After' 
acidifying the basic layer with citric acid, ' the product 

20 was extracted into 400 ml ether. The organic phase was 
washed three times with 150 ml water, once with 'brine, 
dried (MgS04) and concentrated .to give 220g of 3-(4- 
cyahophenyi) isoxazblin-5-ylacetic acid as a white solid. 
Recrystallization from 25% water/ethanol yielded 165g of 

25 analytically pure material. Anal. Calcd for C12H10N2O3: 
C,62.61; H,4.38;'n, 12.17. Found: C, 62.37; H 4.47; N, 
11.71. NMR(300MH2, CDCI3) : 5 7.77-7.76 (d, 2H, ' 

J=1.8Hz); 7.72-7.71 (d, 2H, J=1.8H2); 5.22-5.14 (m, IH) ; 
3.63-3.54 (dd, IH, J=10 . 6H2, 16 . 8Hz) ; 3 . 19-3 11 , (dd, iH, 
30 J=7.3H2, 16.8Hz); 3.00-2.93 (dd, IH, J=6 . 2H2, 16 . 5Hz) ; 
, 2.79-2.72 (dd, 1H> J=7 . 3Hz, 16 . 5Hz) . IR(KBr pellet),: 
\3202, 2244, 1736, 1610, 1432*, 1416; 1194, 1152, 928, 
840, 562 cm"l. 
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Part B. MPthyl N2-rbz-L-2 . -^-diam i nopropionate HCl salt. 
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N2-Cb2-L-2./3-diaminopropionic acid {10 mmol, 2.39 
g) was. dissolved., in 20 itiL methanol and- 20 itiL 4 N HCl .in 
dibxane and the. solution was stirred for. 4 hours and 
then concentrated to give a solid. The solid was washed 
5 with ether several times to give 2 .50 g (87%) product. 
NMR (DMSO^de) : 5.8.38 (b/ 3H) ; 7.96 (d, IH) ; 7.38 (m, 

SH); 5.05 (s/ 2H) ; 4.4A ;{m,-lH); 3.66. (s, 3H); 3.14 (m, 

2H_) ,; ■ ' • • • ■ / ' v. , •/ ■■■ ' 

10 Part C. MPi-hyl ta^ ^rhz-N^- r'^-|4-rvanonhenvl) .i noxazQlin- 
r R. -ylanetvl 1 -r.-2 . 3-diaminopropiQnate . 

To a solution of, 3- (4-cyanophenyl) isoxazolin-5 (K/ 

15 2,3-diaininopropionate HCl salt. (20' mmol,. 5,76 g) and 
triethylamine (60 mmol/ 8 .36 mL) was added TBTU (20 , 
■- mmoiy 6.42 g) and the solution was stirred for 2 hours. 

Ethyl acetaite was added and the solution was washed . with 
' dilute citric acid, brine, NaHCOa and brine, dried 
20 (MgS04), and concentrated. Crystallization from ethyl - 
• acetate/ether gave 6,85 -g (78%) product . NMR (DMSO-de) : 
; 5- 8 .16 (t, IH) ; 7 . 92 <d, 2H) ; 7 . 82 ' (d, 2H) ; 7 .-68 (d, 

IH); 7.36 (m, 5H); 5.04 (m, 3H) ; 4 ;20 (m, IH) ; 3 . 64 (s, 
3H) ; 3,.5p (m, 2H) ; 3 .26 (m, 2H) ;2 . 50 (m, 2H) . 

Part D. Mfif hyl N^- r "^* M-a mi di nophpnyl ^ isoxa 70lin-5 (Ri 
^ cj:)-yiaWp>l-yn-L -^:^-diaTTiinoprop HCl salt « - 

; \, "HCl^g^s was b^ ot methyl N^- 

30 Cbz-N3- [3- (4-cyanophenyl) isoxazolin-5 (i^/ ^S)-ylacetyl] -L- 
2, 3-diaminopropionate - (2 . 1 mmol, 1 . 0 g) f or 1 hour and 
the solution was stirred .overnight and concentrated. The 
residue was dissolved in 30 mL 2 M ammonia in methanol 
and .the solution was stirred overnight , and concentrated 
35 to give 1.2 .g crude product. ^ % , . . 



25 
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E. N^- f 3- (4-aTni riinophe^nyl ) isoxazol in-F^lR. .9^ -y 1 arfity 11 - 
L-2,3-diaminQprQpiQnic acid TFA salt. * 

Methyl N^- [3- (4-amidinpphenyl) isoxazolin-S S) - 
5 . ylacetyl]-L-2,3-diaminopropionate HCl .salt (200 mg) was 
saponified with 1 mL methanol and 1 mL 1 N NaOH for 1 
hour, and acidified with acetic acid. Purification on . 
reversed phase HPLC gave '40 mg product. ESI (M+H)"*": 
Calcd 334.2; Found 334.2. 

. 10 . ; 

. .Example 27 6. ; 

H^-Cbz-NS- r3- (4-amidinophenyl) isox^zolin-S (Fr S) - 

ylacetyn-L-2,3-diaminopropionic acid TFA salt 

15 Part A. ; Methyl N^-Cbz-N^- r3- 

amidinophenyl) isoxazolin-5 (R, S) -ylacety 11 -L-2 . 3- 
diaminopropionate TFA salt. 

.*■ ■ ■ 

To a' solution of the compound of Ex, 275, part E 
20 <i . 0 rhmol, 385 mg) and sodium bicarbonate (5 ,0 mmol, 400 
mg) in 2 mL water, 2 mL acetonitrile , and 1 mL DMF was 
added . benzyl, chlorofofmate (1 mmol, 143 .|1L) and the 
mixture was stirred for 2 hours at room temperature. The 
. solution was filtered, acidified with TFA and purified, 
25 on reversed phase HPLC to give 150 mg (25%) product. NMR 
(DMSO-de) : 5 9.40 (s, 2H) ; 9.20 (s, 2H) ; 8.18 (t, IH) ; 

7-86 (m, 4H); 7.68 (d, IH) ; 7.35 (m, 5H)/ 5.02 (m, 3H) ; 
4.20 (m, IH); 3 • 64^ (s, 3H) ;' '3 . 52 (m, 2H) ; 3.26 (m, 2H) ; 
2.50 (m, 2H) . 

30 ■ - ^ ■ . . 

Part B. .N2-cb2-N^- r3- ( 4-amidinophenyiyisoxa2olin-5 (R. 
S^-vlacetvn-L-2.3-diaminoproDionic acid TFA salt . 

Methyl N^-Cbz-N^- [3- (4-amidinophenyl) isoxazolin- 
35 . 5(R, 5) -ylacetyl] -L-2, 3-diaminopropionate TFA salt ( 

0.12 mmol, 70 mg) was dissolved in 2-mL methanol and 1 
mL 1 N NaOH and after 1 hour, the solution was acidified 
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with acetic acid. Purification on reversed phase HPLC 
gave 50 mg (74%) product. ESI (M+H)+:€alcd 4 68.2; Found 
468.2. ' ' . 

5 . F.vampl^ 276 

N^ ^n-hutyl nvyf-arhnnvl-N^ - r-^-- f 4-aTnTdinor>henv1 ) i .soxazolin- 
■SfR. .<;^-vlar.p>tyn;- r.-?..-^-diaminQpropionic acid TFA salt 

Pa7"i- a MAi-hyl N;>-n-bnt'yroyYnarbQnvl-N3-r3-(4- 
10 amidinophenylVignyay.Qlin -S fJ?- gWylacetvl 1 -L-2 , 3- 

fiiaminQpropi onate TFA salt) 

To a solution of the compound of Ex. 275, part; E 

(l.Q mmol, 385 mg) and sodium bicarbonate (2.5 mniol, 200 

. 15 mg) in 2 riiL water, 2 mL; acetonit rile 'and i mL dW cooled ' 
in an ice bath was added n-butyl chloroformate (1 mmol/ 
127 ^L) . After stirring for 1 hour,; the solution was 
acidified with acetic acid and purified on reversed 
phase HPLC to ;give 150 mg (27%) product; NMR (DMSO-de) : 
20 -5 9.40 (s, 2H) ; 9.20 {s> 2H) ; a.l6 (t, IH) ; . 7 :.86 (m, 

4H) ; 7.47 (d/ IH) ; 5 . 02 (m, IH) ; 4Vl6 (m, IH); 3.94 (t, 
2H) ; 3.62 (s, 3H) ; 3 . 50 (m, - 2H) ; 3 . 2 6, (m/ 2H); 2.50 (m> 
2H) ; 1.52 (m, 2H) ; 1.32 . (m, 2H) ; 0 .88. (t, 3H) . ESI 

(M+H) + : Calcd 448.3; Found 44.8.3. 

'"25 : : . ' .\ _ ■ . : . . .. ■ . ^ \. . ,., ■ 

Part B, Kr?-n-hu1-ylnxvcarbonv1-N3-r3-(4- 
amidinophfinyl) isox azolin-5(K, 5) -vlacetvll - (S) -2 , 3- 
diaminQprhr>ionic acid TFA salt. 

30 Methyl N2-n-butyloxycarbonyl-N3- [3- (4- 

. amidinpphenyl) ispxa2olin-5 (K/ S) -ylacetyl] - (S) -2,3- 
diaminopropionate TFA salt (0:i07 mmol, 60 mg) was 
dissolved in 2 mL methanol and 2 mL 1 N NaOH and after 1 
hour, the solution was acidified with acetic acid.* 

35 Purification on reversed phase HPLC gave 53 nig (89%) 
product . ESI (M+H) + : Calcd 434.3; Found 434.3.: 
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' Example 314A 

Mfithyl N^-n-butylQxyra rbonyl-N^ - T,'^- M- 

— . — hmi^i nrrhrnyl ) jgoxagoi in-5 (s^ -yian^^tyi 1 - (S) ■ 2: 3 

dlaminoprop innate TFA salt, 
5 " . . 

Part A: Methyl N^-Cbz-N3-Bog-L-2 , 3-diami nopropionate . 

To a solution of methyl N2-Cbz-(S)-2,3- . ^ 
diaminopropionate HCl salt (16.3 mmol, 4.7 g) and di- 

10 tert-butyl dicarbonate (16.3 mmol, 3-56 g) in 30 mL 

chloroform eooled in an ice bath was added triethylamine 
(34 mmoly 4.7 mL) and the solution was stirred in the 
ice bath for 1 hour and at room temperature for 3 hours 
and concentrated. . The residue was taken up in ethyl 

15 acetate and the solution was washed with, dilute citric 
acid, brine, NaHCOa and brine, dried (MgS04)., ^^id . 
concentrated. 'Crystallization' from ether/petroleum ether 
gave 5.2 g (92%) product. NMR (DMSG-de) : 8 7.60 (d, IH) ; 

7.35 (m, 5H) ; 6.88 "(t, IH) ; 5 . 02 . (s,, 2H) ; 4 . 14 (m, 1H| ; 
20 3.60 (s, 3H) ; 3.28 (m, 2H)7 1.37 (s, - 9H) . 

. Part B : ^ Methyl N^-Bqc- ^S) -2 , ^-diaminopropionate HCQ2H 
salt . A mixture of i methyl N^-Cbz-N^-Boc- (S) -2,3- 
diaminopropionate. (14 mmb, 5.0 g) , formic acid (42 
25 mmol, i;6 mL) and 10% Pd/C (500 mg) in 40 mL methanol 

was stirred at room temperature for 1 hour and filtered 
through a celite. The filtrate was concentrated and the 
residue was triturated with ether-petroleum ether to 
give 3.7 g (100%) solid product . NMR (DMSO-de) : 5 8.20 (s, 

30 . IH); 6.'9p. (t, IH); 5.36 (b, 3H); 3.61 9s, 3H)%v 3.51 (t, 
IH); 3,18 (t, 2H); 1,38 (s,9H). 

Part C: Methyl N^-n-butvloxvcarbonvl-Nl-Boc- rS)-2.3- 
diaminopropionate . 

35 . " .. . ' \ . 

To a mixture of methyl N3-B0C- (S) -2, 3- 
diaminopropionate HCO2H salt (14 mmol, 3.7 g) and NaHCOs 
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(40 mmol, 3.4 g) in 10 mL water and 10 mL THF cooled in 
an ice bath was added slowly butyl chloroformate (16 
mmol,. 2 mL) over .15 min . After stirring for 1 hour,.,. 
;ethyl acetate; was added and. the solution was washed with 
;5 dilute citric acid, brine/. NaHCOa and brine, dried 

(MgS04), and concentrated to give 4 . 4 g (100%) oily ; 
product . NMR .(DMSO-de) ; 5 7 . 37 (d, IH) ; 6 . 84 (t , fH) ; 
4.10 (m, IH); 3.96 (t, 2H); 3.60 (s/ 3H) ; 3 . 26^ (m,; 2H) ; 
Iv52 (m, 2H); 1.38 (s, 9H) ; 1.36 (m, 2H); 0.88 (t, 3H) ; 



10 



.Part D: Methyl N^ -hutyloxycarbonvl- (S) -2 . 3- 

diaminopropionate TFA salt. : - . / 



15 ' diaminopropiohate (13.9 mmol, 4.4 g) was dissolved in 25 
mL methylene chloride arid 35 mL TFA and after 1 hour, , 
the solution was concentrated to give an oily product. 
Yield 4.8 g (100%) ; NMR (DMSO-d6) : 5 8.02 (b,.3H) ; 7,68 

' " • (d, 2H); 4.38 (m, IH) ; .3 . 99 (t , 2H) ; 3.68 {S/3H);; 3.22 

■ :^ 20 (m, IH);. 3.06 (m, IH) ; .1.55; (m„ 2H) 1.34 (m,- 2H) ;. 0.89 / 

,; ■ ' ./ .... (t,. 3H) . . '/ ' :. . ■ , . . 

Part E: Mfithyl-N^-n-but ylnxyrarbonyl-N^- f 3- (4- \ 
ryanhphfi nyl \ i Rnxazolin-S (S V-vlacet vll - (SV-2. 3- .. 

25 diaminpprnpionate 

/ ' To a solution of 3- (4-cyanophenyl) isoxazolin-5(S.).- 

\, ; yl^icetic acid (5:.2 mmol, .a,._2 g). [C^ 

> " inatefialvwas p^ 

'< 30 275, Part A by resolution on a 56" X 2 cm Chiralpa)c AD. 

column using 0.1% TFA/EtOH at lO*** C to give isomer A 
(faster eluting) and isomer B (slower eluting) . 
Alternately, the isomers were resolved by 
crystallization of the chinconidine salt of the 5-S 
35 , isomer of the isoxazolines from acetone,: leaving the . 
5(R) isomer in the mother liquor . The absolute 
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stereochemistry of the crystalline salt was determined 
by X-ray crystallography to be the 5(S) isoxazoline . ] 

and methyl N^^butyloxycarbonyl — — 2 , 3 - diam i no p ropionat e 

TFA salt (6 mmol, 1.53 g) in 20 ml DMF , cooled in an ice 
5 bath was added diisopropylethylamine (20 mmol, 3.5 mL) 
followed by BOP (5.5 mmol, 2.43 g) *, After stirring at 
room temperature for 3 hours, ethyl acetate was added 
and the solution was washed with 0.5 N HCl, brine, 
NaHC03 and brine, dried (MgS04), and concentrated to 
10. give 1.9 g (87%) product. NMR (DMSO-de) : 5 8.12 (t, IH) ; 

7.94 (d, 2H); 7.83 (d, 2H) ; 7.46 (d, IH).; 5.Q4 (m, IH) ; 
4 .16 (m, IH) ; 3 .96 (t , 2H) ; 3 . 64 (s, 3H) ; 3 . 58 ^(dd, IH) ; 
3.40 (m, 2H); 3.20 (dd, IH) ; 2.56 (dd, IH) ; . 2 . 43 (dd, 
IH); 1.52 (m, .2H); 1.32 (m, 2H); 0.88 (t, 3H) 

15 ' ■^: ' • ■ ■ 

Part F: Methyl-N^-n-bntyloxyrarboriyl-N^- [3- (4- ' 
amidinophenyl) isoxazol i n-Sf fi> -ylacetyll - r S V-2 . 3- 

diaminQpropionate TFA salt ■ 

20 To a solution of ' methyl-N^-n-butyloxycarbonyl-N^- 

[3- (4-cyanophenyl) isoxazplin-5 (S) -ylacetyl ] - (S) -2, 3- 
diaminopropionate (4.4 mmol, 1.9 g) in 50 mL methanol 
was bubbled with HCl gas at O^C for 1 hour and the 
solution was stirred at room temperature for 5 hours and 

25 concentrated. The residue was taken up in 20 mL methanol 
and ammonium. carbonate (11 mmol, 1.1 g) was added. The 
mixture was stirred at room temperature overnight and 
concentrated. The solid was dissolved in 
methanol/water/TFA and purification on reversed phase 

30 HPLC gave 1.0 g.(40%) product. ESI (M+H)+: Calcd 448.3; 
Found 448.3. 

Example 314B 

Methyl-N^-n-butylQ^ycarbonyl'N^- [3- (4- 

35 amidinophenyl) isoxazolin-S (R) -ylacetyl T- (S) -2 . 3- 

^. diaminopropionate TFA salt 



wo 95/14683 



-156- 



PCT/US94/13155 



, Part A: 3- M-rvanr>phenv1 V-5 (R^ -vTar ^t ir P^rAd 

This material was resolved from 3-(4- 
5. cyanophenyl) isoxazolin-5 (R, S)-ylacetic acid as described 
above in the proceudure for Example 3 14A, Part E . 

Part B: Methvl-N^-n-bi3t. v1 oxycarhonyT-N a- r,3- (A-- 
cvanoohenvl) isoxazolin-S (n) -ylanpty l 1 - ^7, 
10 diaminopropionate. 

This material was synthesized from 3- (4- 
cyanophenyl)-5(R)-ylacetic acid <4 . 3 mmol, 1 , 0 g) / 
MeC^Y^'^r^-b^ufy^ 

15 salt (5 mmol, 1.27 g), BOP (4.5 mmol, 2 g) and 

diisopropylethylamine ,{16 mmol/ 2 . 8 mL) using the same 
procedure as for XVI . Yield 1.75 g (95%) . NMR (DMSO-de) : 
8 8.12 (t, IH); 7.94 (d,. 2H); 7,83 (d,2H)/ 7.46 (d, 
IH); 5.04 (m, IH)^ ; 4.16 (m, IH) ; 3.96 (t> 2H) ; 3.64 (s, 

20 . 3H) ; 3.58 (dd, IH) ; 3.40 (m> 2H) ; 3.20 (dd, IH) ; 2.56 ■ 
(dd, IH) ;. 2,43 (dd, IH) ; 1 . 52 (m, 2H) l, 32 (m, 2H) ; 
0.88 (t, 3H) \ ■ . - 

^ Part C: Methvl-N2-n-hi]tv] oxvcarhnhyT -k 2- r3- f 4- 
25 amidinophenvl) isoxaznl i n-S (R^ -y1 an ety] 1 - f fi> , 
diaminQpropionatf^ TFA salt 

.This, compound, was. synthesized f rom Methyl-N^-n- . - ... ^ 
butyloxycarbonyl-N3-,[3- (4-cyahophenyl) isoxaz6lin-5 (R) - 
30 ylacetyl]-(S)-2,3-diaminopropionate (4.0 mmol, 1.7 g) 

using the same procedure as for Example 314A, Part G, , 
Yield 1.0 g (45%) . ESI (M+H) + : Galcd 448.3; Found 448.3.. 

- Example ,-^44 ,^ 
35 Methvl 3 (R) - (5 IR. 5) -N^ f 3- (4--Amidinopheny i Usoxazolin-S- 

, vlacet vl 1 amino ) heotanoate^ ■ 
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Part A. (g)-Mfithyl 

To a solution of diethyl methylphosphonoacetate (19 
5 ml, 104 mmol) in dry THF (800 ml) at -4 *^0 was added 64 
ml of n-BuLi (1.6 M in hexane, 102 mmol) dropwise over 
45 min. The resulting solution was stirred 1 h at room 
temp. Valeraldehyle (10.0 ml, 94 mmol) was added arid 
stirred 3.5 h at room temp.. The reaction was quenched . 

10 with 25 ml sat. NH4CI. Solvents were distilled at ' 
atmospheric pressure, and the resulting solids were 
taken up in EtOAc, extracted with water and brine, and , 
dried with Na2Sd4 . The solvents were again distilled at 
atmospheric pressure, and the resulting yellow liquid 

15 was distilled under house vacuum to yield 7.2 g clear 
liquid, boiling range under house vacuum 90-125 ^C; 
HRMS, e/z Calc. for (M+H)+: 143.1072. Found: 
143.107Q; IR(film) 1728, 1658 cm"! 

20 Part B. j^-n- (P)-1-Phenv1f.1-hvl.^ b^n^.^miH^ 

A solution of benzoyl chloride (22.5 mL, 0.19 mole) 
in dichloromethane (id mL) was added dropwise over ,1 . 5 h 
to a 0 ^^C solution of (H) - ( + ) -a-methylbenzylaminW (25 

25 mL, 0.19 mole), triethylamine (31 mL, 0.22 mole), and 4- 
DMAP (100 mg) , in dichloromethane (1 L) . After 1.75 h 
at 0 the mixture was concentrated in vacuo, then 
diluted with EtOAc. This mixture was extracted with 
water, 1 Af HCl, water, and brine, . then dried (MgS04) 

30 and concentrated to yield 43.4 g of a colorless 

crystalline solid; mp 121.0-121.5 **C; IR(KBr) 3332, 
1636 cm'^; [alD^^ -2.30^ (c=1.002, CH2CI2) ; Anal. 
Calc. for C15H15NO: C, 79.97; H, 6.71; N, 6.22. 
Found: C, 79.88; H, 6.65; N, 6.17. 
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^Part C. V- n - ( J?> -1 -Phenyl fithyl ) -AT-hf^nzyl amine 

' ' BHa/THF (1 M in THF/ 220' mL, . 220 mmol) was added 
dropwise over 1 h to a 0^ ®C solution of the above 
5 . benzamide (20 ,89 iranol) in dry THF ^(200 mL) . The ice 
bath was removed, and the mixture was : heated. to reflux 
for. 40 h; A TLC analysis indicated incomplete reaction, 
so more BH3/THF (1 M in THF, 30, mL/ 30 mmol) was added, 
and heating resumed for 22.5 h. Af ter /cooling, MeOH 

10 (250 mL) was added dropwise, cautiously Over 5 hi , The. 
resulting mixture was boiled for 2 h,. then cooled and 
concentrated in vacuo. Recbricentration. from MeOH. (2 x 
500 mL) and drying under high vacuum .gave 19.3..g of an 
^ "■ ^^-^li'^cBnfiSjJci .-^.pJ.^^p^^t■Q^^g ---^^This^'^^^^ 

15 crude product was stirred with hot 2 HCl. (140 mL) to 
generate a clear solution, then slowly cooled to RT, and 
ultimately in an ice bath to yield a crystalline solid, 
as described by Simpkins. (Tetrahedron 1990,. 4^(2) , 523). 
The solid was collected by filtration and rinsied with a 

20 small amount of water V After .air drying for 3 d, 16-35 
g of the hydrochloride salt was obtained; mp 178.5- 
179.5 ^C; : [a] +18/9** (c=4 . 0, . EtOH) . The salt was 
converted to the free base by extraction with Et20 and' 
aq. KOH, then Kugelrohr distilled, oven temp. 120-140 °C 

25 , (1.1 mm Hg) to give 12.5 g of an oil; Wd^^ +61.2° 
' (c=3.98, EtOH) ; Anal,. Calc. for C15H17N: C, 85,26; 
H, 8.11; , N, 6.63. Found: C, 84, 93;/ H, 7 .75; N, 
.., . 76.58... . . \ 7 

30 Part D. MPi-hyi 3-^R)-f^^-ben7v^-^^-f^-^R)-l- 
phPnyl ethyl \ aminol heptanoate 

■Following- the asymmetric Michael addition method of 
Davies ( Tetrahedron rAsj^/n/netry 1991, 2(3), 183), n- 
35 butyilithium (1.6 M in hexahes, 4 . 4 mL; 7 .0 mmol)^ was ; 
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added dropwise over 3 min to a 0 ^'C solution of . (1- 
(i?) -1-phenylethyl) -N-benzylamine (1,5 g, 7.0 mmol) in 

dry THF — (35 mL) . After 30 min, — the resulting dark 

pinkish-red solution was cooled to -78 ^'C, and a 
5 solution of methyl 2-heptenoate (0.50 g, 3.5 mmol) in 
THF (10 mL) was added dropwise over 10 min. After 13 
min, the cold reaction was quenched With saturated NH4CI 
(7 mL) . After warming to RT, the, mixture was extracted 
with Et20 and brine, dried (MgS04) , and concentrated in 

10 vacuo. The^product was purified by chromatography over 

silica gel, , eluting with 0% to 50% EtOAc in hexane . The . 
cleanest major product fractions (apart from a few mixed 
fractions) were concentrated In vacuo to give 0.91 g of 
a pale yellow oil which by NMR is a single diastereomer, 

15 with the newly generated asymmetric center assigned as 
3(R) by analogy with the Davies reference above; . ^^C . 
NMR. (300 MHz, CDCI3) 5 173.31, 143.40,. 141.78, 128.40, 

128.27,, 128-11, 128.00, 126.91, 126. 67, 57 .90, 54.22, \ 
51.32, 50.05; .36.83, 33,28, 29.32, 22.72, 19.40, 14.12; 
20 (alD^^ +12.96** (c=0.602, MepH) . 

Part E , Methyl 3- (i?^ -aminoheptanoate • acetic acid salt 

Methyl 3-r (i^) - [N-benzyl-W- (1- (-i^) -l- 
25 phenylethyl) amino Iheptanbate (0.70 g, 2.0 mmol), 20% 
Pd(0H)2/C (0.35 g) , cyclohexene (7 mL) , glacial HOAc 
(0.12 mL, 2.1' mmol), and MeOH (14 mL) were heated at 
reflux under N2 for 20.5 h. After cooling, the catalyst 
was removed by. filtration thru a Celite plug, rinsed 
30. with. MeOH, and the solution concentrated in vacuo. 

Drying overnight under high vacuum yielded 0.43 g of a 
viscous oil;. ^ l^c nmR (300 MHz, CDCI3) 5 177.64, 171.52, 

51.97, 48:22, 37,24, 33.08, 27.50, 23.31, 22.29, 13,76;.- 
[alD^^ "10,6'' (c=0.602, MeOH). 



35 
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Part F . .Mftt-hyl 3 {R) - f ^ >?) -W- f 3- ' 
gyanophenyl) isoxazQlin-S-Ylacfitynaminolheptanoate 

To a suspension of 3- (4.-cyanophenyl) isoxazolin-5- 
5 ylacetic acid (300 mg^ 1 . 3. mmol) in EtOAc (10 ml) was 
added methyl 3- (\R)-amin6heptanoate acetic acid salt (287 
: mg, 1.3 mmol) , TBTU (420 mg, .1.3 mihol) / and EtsN (600 
Jll, 4.3 mmol) . After stirring at room temp 2.5 the \\ 
reaction mixture was extracted with 5% KHS04r sat 
10. NaHCda, and brine, then dried with Na2SP4 . Evaporation/ 
... followed by chromatography over silica gel in 50-100% " 
EtOAc/hexanes yielded 245 mg colorless glass MS (NH3- 
- PCI) Calc. for (M-^H) + : 372, (M+NH 4 )"^:. 389.: .Found; / ^ 



372, 389, . , 

Part G. MPthyl 3 (R) - I 5 (R. S) -AT- f 3- Y 4- 

■ Amidinophehyl) isoxazQlih-S-yladet yl 1 amino ) heptanoate 

. ,To-a^solution of methyl 3(R)-{5(K/S)-//•r[3■r(4- 
20 cyanophenyl) isoxazolin-5-ylacetyl)amino}heptahoate (17 9 
mg, .48 mmol) in 15 mil dry MeOH at 0 ^C, was added a 
stream of HCl gas generated from dropping two 20 ml 
portions of H2SO4 into solid Nabl over 35 min. \After 
stirring 20 h at room temp, the solvent was removed with 
25 a rapid stream of N2. Et20 was added and removed .with a 
rapid stream of N2. The. resulting gummy oil was taken 
up in 15 ml dry MeOH, to which was . added (NH4 ) 2COV (1 . Ig, 
-11.4 mmol) . After stirring- 19.5 h at room- temp, the 
solvent was removed with a rapid stream, of N2, ' and the 
30 ' resulting white solid was purified by chrdmatdgraphy 
over silica gel, eluting' with 0-20% MeOH/CHCla.' ■ 
Purified product was taken up in 5% MeOH/CHCla and 
filtered. Concentration of the filtrate yielded 100 mg 
white solid. IR(KBr) 3600-2800, 1734, 1676, 1640 cm"!; 
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HRMS,.e/2 Calc. for (M+H)+: 389.2189. Found: 
389.2192. 

■ Examplfi 34 fl . , 

5 Ethvl 3 5 f;?..';>-Ay-T3-M-amiriinr>phPnYl Msr.xa7.nl in-S- 

ylacetyl l amino >-5-inet,hylhexanoatff » t rif Inoroarpi- j r arid 

salt 

Part A. (EY-F.thyl S-methvl-?-hf>y«=»nna1-f> 

10 ■ ' - ;.. ,^ ■ . • / ■■■■ , 

Prepared in analogous fashion to methyl 2- 
heptenoate, using triethyl phosphonoacetate, stirring 17 
h at . room temp upon addition of. isovaleraldehyde . 
Distillation under house vacuum yielded 72%. clear oil, 
15 boiling range under house vacuum 80-r30 °C; IR(film) 
1724, i656 cm-1. 

Part B.' Ethyl ^^-tR)-^K-y,f^.nTy•^-K-(■[-(R\-^- 
phenylethyl \ amino! -5-methylh<=!xanf>at«=> 

• iPrepared in 'analogous fashion via the asymmetric 
Michael addition of Ex. 344/ part D. above. Yield a 
viscous pale yellow: oil (65%) ; Nmr- (300 MHz, CDCI.3) 

5 172.83, 143.56, 142.17, 128.27, 1'28. 21, 128.15, 

128.03,- 126.96, 126.60, 60.10, 58.56, 52.43, 50. 09> 
43.23, 36.72, 24.76, 23. 48* 22.13, 20.20, 14.21; 
[alD^S +5,12" (c=0.606, EtOH).. 

Part e. Ethyl 3- fJ?Wamino-5-m«=>thylhexanQate » acptic 
acid salt 

Prepared as previously described except EtOH was 
used as solvent. Yield a waxy solid (94%); mp 57-61 
. **C; HRMS, e/2 Calc. for (M+H) + : 174.1494. Found: 
35 174.1485. 



20 



25 



30 
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Part p. Ethyl 3- /R>-aminQ-S-methylhfixanQate • 
hydrochlorir: acid salt 

The above acetic acid salt (1.1 g, 4.7 mmol) was 
5 stirred ,4 min:^in::4 W HCl/dioxane - (5. 0 ml) . The 

resulting solution was .triturated with Et20r cooled, and 
the clear liquid decanted, leaving an orange oil which , 
solidified to 960 mg waxy solid on high vacuum;- NMR 
(300 MHz, CDCI3) a ,8.49 (br, 3H) , 4.20 (q, J = 7.3,' 2'H), 
10 3.70-3.65 (m,lH), 2.86^2.80 (m, 2H) , 1 . 83-1 . 80. (m, 2H) r 
' 1.58-1.54 , (m, IH) , 1.30-1.26 (t>, J = 7 .3, , 3H) , 0 . 99-0 , 91 

' ■ ^ - (m> '6H) . . . ; . ■ - ^ • , . y" 

' IR hutoxycarbonylamidinQ^ phenyl) isoxazolin-S- V 
ylacetyl 1 amino ) "5-methylhexanoat e . 

To a suspension ;Of 3- [4- (i\^- t- v 
butoxycarbonylamidino) phenyl] ispxazplih-5-ylac^ _ 
20. (78 mg, 0.22 mmol) in EtOAc (5 mi) was added ethyl 3-. 
^ (R)-amin6-5-methylhexanoate hydrochloride salt (47 mg, 
0 . 22 mmol) , TBTU (72 mg, 0 .22 mmol) , and EtsN ; (100 Jll, 
. 0.72 mmol),; After stirring 6 h at, room temp, the 
reaction mixture was extracted with pH 4 buffer 
' 25 (potassium hydrogen phthalate) , sat NaHCOa, and. brine, 
then dried with Na2SP4. / Evaporation,, followed by 
chromatography over silica gel- in 100% EtOAc. yielded 33 
' mg colorless, glass; .^H 'NMr! (300 MHz, CDcia) 3 7.90 (d, J . 
a.4> .2H), 7;7.0 Idd, J - 8.5,; J' = 1.9, :2H) , 6:32-6.28 
30 (m, IH), .5.13-5.11 (m, IH) , 4,34-4.33 (m, IH) , 4.17-4.09 
(m, 2H), 3.56-3.47 (m, IH) , 3.25-3.17 (m, IH) , 2.71-2,46 
(m, 4H), 1.66rl-47 (m, 2H) , 1,.56 (s, 9.H) , 1 .31-1 .23 (m, 
4H)>, 0.92 (dd, J = 6.6, J' 1 . 8, • 3H) , 0 . 84 (d, J - 6. 6, 
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Part F. Ethyl 3 ffi)-(5(i^tg)-;Y-|3-(4- 

amidino phf^nyl^ isoxay.ol i n-S-y3 an^t-yl 1 amino ) -5-methvl . 
hexannatf^' * tri f 1 nnrn;=>ppt- 1 r ariH c^a lt — 



15 



5 The. product from Part E above , (29 mg, 0.058 mmol) 

was dissolved in DCM (300 |il) , to which was added TFA 

(100 ^ll) . The resulting solution was stirred at room 
temp under a CaS04 drying tube for 3.5 h, and triturated 
with Et20, 24 mg white solid were collected by 
10 \filtrati6n; NMR (300 MHz, CDCI3) d 9.4 (br, IH) , 9.0 

(br/ IH) , 7.8 (s, 4H) , 5.0. (m, IH) / 4.2 (m, IH) , 4.0 (q, 
2H), .3.6 (m> IH), 3.3 (m, 2H), 2.4 (m, 3H) , 1.6 (m, IH) , 
;1.4 ' (m, IH) , 1.2 (m, 4H) , 0.8 (m, 6H) ; HRMS,:. e/z Calc. / 
for (M+H)"*": 403.2345. Found: 403.2363. . 



Example 35Q 



Mf^thyl 3 (R,S)-{5 (R. S)-'N- T M-amidinopheny 1 ) isoxazolin- 
S-ylarf>tyi 1 amino>-4- f phfinylt -h io^ hutanoate • 
20 . hydrorhlorir: acid salt: 

Part A.. - , Methyl phenylthioflCfttoacfitate 

To a solution. of thiophenol (5 .00 ml, 48.6 mmol) 
25 in DMF (20 ml) , K2CO3 (10.09 g, 73 mmol) . and methyl 

chloroacetoacetate .(5.93ml,. 48. 6. mmol) were added. The 
reaction mixture was stirred 6. h at 50 ^C, diluted with 
EtOAc, a.nd extracted with saturated Na2S04, water, and 
brine, then dried (Na2S04) and concentrated. The 
30 resulting oil was chromatographed with 20% EtOAc in , . 
Hexane to yield 9.40 g yellow oil; MS (CH4-DCI) Calc. 
for.(M+H)+: 224. Found:. 224; IR(KBr) 2954,1656,1438, 
' 62 6 cm"^ . 



35 Part B. Methyl --^ (R. -ami nn-4-phenvl thiobut.anoate 
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To a solution of methyl phenylthioacetoacetate. 
(1.00 g, 4.5 mmolj in MeOH (20 ml) , ammonium formate 
(4.26 g, 6.75 mmol) and sodium cyanoborohydride (0.42 g, 
6.7 mmol) were added. The; reaction mixture was stirred 
at room temperature for. 18 h, then diluted with fitOAc 
and partitioned "into 1 M HCK The aqueous layer was 
then basified to pH- = 8.0 with NaOH. The desired 
product was extracted out with. EtOAc,, washed with, water 
and brine, /dried over NaaSO^ and concentrated to yield 
0.61 g yellow oil; MS (NH3-CI/pDIP) Calc. .for (M+H)+: 
226. Found: 226; NMR (300 MHz, CPCI3) 5 7.39 (d, J 



= 7 _2H)-^Jz:.-32^.:26_(m,:23H)_,Lj7-.22;ja , J = lOf 1") > 3 .74 
. 'is, 3H)., 3.39-3.31. (m,: IH) , 3 . 13-3 . 07 (dd, J ,= 13, J .= " . , 
15 .9, IH) , 2.91-2.83 (dd, J =12, J'= 6, IH) , 2.6,5-2.58 

(dd, J = 12, J' = 6, IH), .2.46-2.38. (dd, J = 16, J' = 8, 

. . ^ . . . , .... ... . ,., ..^ . . . . . ^ 

pn^i- r MAfhYi-3(R. .<?^-ti^<R..«?v-w-r3-(4-r.vfanophen- • 
20 yi > H ...ova^.ni ^n-s^ v.1 ? .nt>t-Yn no v-4- (nhenvl Thi o) biitflnnate ' 

To a suspension of 3- (4-rcyanophenyl) is6xazolin-5- , 
ylacetic acid (0.50 g, 2 mmol) in EtOAc (10 ml),: methyl- 
3 (R, S) amino-4- (phenylthio) butanoate (0.51 g, 2 mmol), 
25 TBTU (0.71 g, 2 mmol),, and Et3N (1.24 ml, 8.9 mmol) were 
added. The reaction mixture was stirred 2 h at room 
temperature, diluted^with„ EtOAc, ^wash^^ 5% citric 

acid, saturated NaHCOa, and brine,- dried -over- Na2S04, 

. concentrated, and the resulting oil was chromatographed 
30 over .silica gel in 100% EtOAc to yield 0.61 g of a 
. yellow glass: MS (KHa-CI/DDIP) Calc. for (M+H)+: 

438.1. Found: 4 3E ; Anal." Calc. f or C32H23N3O4S1 : C, 
63.31; H, 5.30; N, .60; S, 7.33. Found: C, 62 . 99; H, 
5.22;. N, 9.53; S, 7.30. ' ' 
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Part D. Mf^thyl 3 (R/S;) -IS (R. S) ( 4- 
amjdinnphfinyl ) isoxazolin-S-y 1 arg^t y 1 1 aTnVnn>-4- 
rph envlthio)butanoate > hvfironhlnrir! arid nalt— — '■ 

5 The product from Part C above (0,30 g,0.68 mmol) 

was dissolved in dry MeOH (20 ml) at 0 **C. To the 
resulting solution, - HCl gas was bubbled in from a 
" generator as described in Example. 344, Part G, over a' 
period of .2 h. The generator was removed and the 
10 reaction mixture stirred at 0 °C for 18 h, then 

.concentrated and triturated with CHCI3. The resulting 
precipitate was collected by filtration and redissolved 
in dry MeOH, (20 mlT. To this solution, ammonium 
carbonate (0.99 g, 10 mmol) was added and the mixture 
15 stirred at room temperature for 18 h. The solution was 
concentrated and recrystallized from DCM/MeOH to yield 
0.14 g white solid; HRMS, e/z Calc. for (.M+H)+: 
455.1753.. Found: '455.175; NMR (300 MHz, de-DMSO) 5 

9.44 (br s,;lH) > 9 .18 (br s, IH) , 8. 22 (d, . J = 10, IH) , 
20 ; 7.86 (m, 4H) , 7.A1-7.25 (m; 4H)/, 7.2 (iri, IH) , 5.03 (m, ^ 
. IH), 4.2 (m, IH), 3;59 (s, 3H)', 3.29-3.05 (m,. 4H) , 2.8- 
2.39 (m, '4H) . 

Example 359 , 

25 / . ■ ' ^ . . . - ' /. ^ ' • • . 

Methyl (R, S) - f S (R.^^Y-N'- T 3- f 4 -ami dinopheny 1 Vifioxaznlin- 
S^ylacetyll amino 1 -4- (phenylsulf onamidoVbutanoate • 
trif luoroaret jr acid salt: 

30 Part A. Mftt.hyl 3- f ,?) "nydrQxy-4-aminQbutanoatfi * 
hydrochlgric acid salt 

-Chlorotrimethylsilane (100 mL, 0.79 mol) was added 
dropwise over 1.5 h to a stirred 0 suspension of 4- 
35 .amino-3- (R> S) -hydroxybutyric acid (25 g, .0.21 mol) , in 
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MeOH (1 L). The resulting clear solution was allowed to 
slowly warm to 'room temperature overnight. The solvent 
was evaporated in vacuo, and. the resulting .residue was 
recbncentrated from more MeOH' (2 x 500 mL) . Drying 
'5 under high vacuum produced 37 .g of a viscous oil; ^^C . 
NMR (300 MHz, .d6-DMSO) :6 171.42, 90.14, 64, 67,; . 51 .89, 

44.39;' . Anal. . . Cal.c. -for C5H16GINO3: C, 35.41; H,. 
■ 7.13; N, ,8.26; CI, 20.90. Found: C, 35.18; "H, 7.09; 
N, 8.18; CI, 20.77. ' ; ... - , 



10 



Part B;- ' mai- h ( R i 5^ r^i^yrj- 4 ^ 
/phpnyls n 1 f nnami VmiI- annate 



, - ; - ■^ ■J^^QYut'ion'o'f 

15 mmol) iin dicihloromethane (10, mL) Was added drdpwise oyer 

. VsS mih to a. 0 °C solution of the; Part- A amine salt (10 
g, 50 mmbl) , and EtJN (17.mL, 120 mmol) in . 
- dichloromethane (110 mL) . The mixture was allowed to 
slowly warm to room temperature, and stirring was 

20, cbritinued over the weekend^ After solvent removal in 
. ■ vacuo, the mixture wks diluted with EtOAc and extracted 
with H20> 0.1 M HCl, and brine. Drying (MgS04) and 
solvent removal in vacuo ■yielded 14 .6, g of a; viscous 
oil; 13C NMR (300 MHz, ,CDCl3) 6 172.67, 139.79, 132.78, 

25 129.22, 127.02, ,66.77,. .52.01,^ 47.72, 38.31; Anal., . 

Calc. for GiiHisNOsS:^' ; C, 48 .34; H, 51 53; N, 5 . 13;. S, 
11:73. /Found: C, 48.44; H, 5.61;- N, 4.90; S, 11-34. 



Part M'^t'TlYl ^-nvn-4- /ph«>nYTfiinfonamidn)hiirar i nate 



.30 



The Part B alcohol (2.8 g, 10 mmol) was- oxidized 
with. Jones reagent under standard conditions. The 
ketone was purified by chromatography on silica gel, . 
eluting iwith 0% to 100% EtOAc in. hexane, to yield 1.11 g 
35 ■ of 'a-^waxy /solid;- mp .94. "C;- 13c: NMR (30(3. MHz,- ' 

■ . CDCI3) 5 1-97.08, 166.80,, 139.17, 133 ,08, 129 .29, ; 127 . 17, • 
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52.71, 51.91, 46.15; Anal. Calc. for C11H13NO5S: C, 
48.70; H, 4.83; N, 5.16; S, 11.82. Found: C, 48.77; 
H, 4 .69; N, 5,08; / S; 11.8 8 . / — — 7 

5 Part D. Methyl 3- (fi, g) "3-flmino-4- 
(phenvlsulf QnamidQ> butanoatf^ 

To a room temperature solution of the Part C ketone 
(0.71 g, 2.6 mmol) in MeOH (7 mL) and THF (3 mL) was 

10 added ammonium formate (2.5 g, 39 mmol) and sodium 
cyanoborohydride (0.25 g, 3. 9. mmol).' After 45.5 h, 
solvent was evaporated, and the residue was diluted with 
EtOAc (70 mL) . This solution was extracted with 1.0 M 
NaOH, H2O, and brine. After concentration, the product 

15 was purified by chromatography on silica gel, eluting 

with 0% to 100% EtOAc in hexane, then 1% to 20% MeOH in 
EtOAc to yield 0.16 g of a viscous oil, which eventually 
solidified; NMR (300 MHz, CDCI3) 3 '9.79 (br, 2H) , 

7.84 (d, 2H, J = 8 Hz), 7.81 (br, IH) , 7.68-7.53 (m, 

20 3H) , 4.05-3.92 (m, . IH) , 3 . 75 (s, 3H) , 3 . 33-3 . 17 (m, .2H) , 
2.89-2.72 (m, 2H) ; HRMS, e/z Calc. for-(M+H)+:. 
273.0909. Found: 273.0916. 

Part E. Methvl 3- (R. ■ f S (R. <?> -AT- F^^i- f 4- (N-^t' 
25 butoxvcarbonvlamidino) phenyl ) i soxazolin-S- 

ylacetynaminol-4- (phfinyLsul fonf^mido) butanoatfi : 

This compound was prepared analogous to Example 
348, Part E, stirring 24 h . in 5 ml EtOAc and! ml DMF. 
30 Chromatography in 5% MeOH/CHCla yielded 80% of an orange 
solid; IR(KBr) 3296, 2338, 1736, 1660, 1618 cm"l; 
HRMS, e/z Calc. f or (M+H) : ,602.2285. Found: 
^ 602.2270. 
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:P.art F . MP>i-hy1 ^(n :<;\ - (^ (R^ -AT- r3- (4- 
fiTTiidinoph finyl \ isnyazQlin-S-y Varfitvl 1 amino 
. fphenylsnTfonamidnVhutanoatfi « tr i f luoroacetic acid salt 

5 The product from Part E was depfbtected analogously 

to Example .348, Part F, yielding 86% pink solid; 
V IR(KBr) 3312,3104, 1734, 1670; HRMS, e/z Calc. for 
(M+H)+: 502.1760. Found: 502.1761. The more active 
diastereomer (based on PRP assay) was isolated from the . 
10 above mixture, by SFC HPLC, Chiralpak AD - 2X25 cm, 

eluted with 0.1% TFA/25% MeOH/75% CO2.* Under these ' 
conditions, the more active diastereomer eluted last. 

- Example 362 

MPl-hyl 3 fR..<?>-f 5 rR-.<?V-W- f" ^- f 4-ami<ii nnphenvl V i .qoxazolin- 
. ^-y1arf>t-ynaminn)-4- (n- bnt ylsnl f onamido) butanoate * 
. ■ ■ i-rlfluornacetic acia salt; 

20 ' Part A. Mfithyl 3- (R. -hydrnxv-4^ (n- 
hirt-ylsii lfonamido^hntanQate 

This compound was prepared entirely analogously to 
Ex.359, Part B, using n-butylsulfonylchloride instead. 
25 A colorless, waxy solid of excellent purity was obtained 
in 65% yield without purification; mp 46-50. *C; . ^^C 

jmR (300:M^ 52.56, 51.99, 

'47.83, 38'*.40; 25757, 21.52, 13.55;; Anal; Calc. for- 
C9H19NO5S: C, 42.67; H, 7.56; N,5\53; S, 12.66: 

30 Found: C, 42-69; H, 7.59; N, 5.36; S, 12.78. 

- • ■ ■ ■ * . . ' ^ ' , • 

Part B. Mftthyl 3-nxo-4- f n-hutyls n 1 f nnamido^ butanoate 

_The immediately preceeding alcohol was oxidized as 
35 described for Example 359, Part C, to give a 57% yield 
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of a colorless solid; mp 53-55 °C; Anal. Calc. for 
C9H17NO5S: C, 43.02; H, 6.82; N, 5.57; S, 12.76. 
Found: — C, 42. 6 0; — .H, 7.03, N, 5 ■'74; S, 13-. 06, [ 

5 Part C . Methyl 3 in- 
butylsulfQnainidQ)butanQate 

This compound .was prepared analogous to Example 
350, Part B, using the product from Part B. above (1.20 
10 g, 4.8 mmol) yielding 0.26 g yellow oil; IH NMR (300 - 
MHz, CDGI3) 63.70. (s, 3H), 3.38 (m, IH) , 3.24-3.13 (m,^ 

IH), 3.02 (m, 4H) , 2.58-2.52 (dd, J = 16, J' = 11, IH) , 

1.79 (m, 2H) , 1.24 (m, 2H) , 0.95 (t, 3H) ; 

MS (NH4-DCI) Calc. for (M+H)"*;: 271. Found: 271. 

, 15 ' ■ . ' ■ 

Part D. Methvl-3 (R. S) - f 5 (R. S) -N- f 3- (4- (N-t- 
butoxycarbonyl amidine) phf^nyl ) isoxazolin-fi- 

. vlacetyllamino}'^* (;^-butylsulfQnYlamXdc>)butanQQ^ 

20 To a solution 3-[4-(7^-t- 

butoxycarbonylamidine) phenyl] isoxa20lin-5-ylacetic acid - 
(0.24 g, 0.83 mmol) in DMF (20 ml), the product from 
Part C above (0.2 9 gr,.0.83 mmol), TBTU (0.27 g, 0.83 
mmol), and EtsN (0.46 ml, 3.3 mmol) was added: 'After 

25 stirring 4 h at room temperature, the reaction mixture 
was diluted with EtOAc, extracted with pH 4 buffer 
(potassium hydrogen phthalate) , saturated NaHCOa, brine, 
then dried (NaS04) . Concentration, followed by 
chromatography over silica gel in 100% EtOAc, yielded 

30 1.17 g of a white foam; MS (NH3-DCI) Calc. for (M+H)+: 

582.3. Found: 582; IR (KBr) /3312 , 2338> 1620, 1144 cm" 

1 * ■ ' * 



35 



Part E.. Methvl :^(R.S) -(5(R. S) -N- r3- M- ' 
amidinophenyl) isoxazolin-S-ylarf^tyn aminn>-4- ( n- 
butylsulfbnylamidoVhutanoate * t rif luoroacet ic acid 



-170- 
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To a solution of the product from Part D above 
(0,22 g, 0.3/7 iranol) in DCM (10 ml)', trif luoroacetic acid 
(2.2 ml) was added. The reaction mixture was stirred 2 
h at room temperature, triturated with Et20, and the 
resulting precipitate was chromatographed over silica ^ 
gel in 20% MeOH in CHCI3 to yield 0.20 g white solid; 
HRMS, e/z Calc. for (M+H)+: 482 . 2073 Found: 
482.2090; mp = 178-184 ^'C. . 
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Example .165 



ylaret:ynaTnino>-4- (me1-hnyynarbonvl ) butanoate * 

_ . trif luoroacetic flcid salt; 



Part A. DiTnethyl .-^-aminnorntarate * hydrochloric acid 
. salt ' 

10 This product was prepared similarly to Example 359, 

Part A, from p-glutamic acid to yield the diester as a 

colorless gum in quantitative yield; HRMS, e/z Calc. 
- for (M+H)+: .176.0923. Found: 176.0933., 

15 Part B. Methyl (5 (R. <;\-N^ n- (A~ (N-t- 

bntnyycarbonylamidinn^ phenyl ) i soxazolin-5- 
, ylacetynamino)-4- (methoxycarbonyl ) butanoate 

/ > Prepared analogous to Example 359, Part E, to yield 
20 32% of a white solid; IR(KBr.) 3306, 2338, 1738, 1;656, 
1620 cm"l; HRMS, e/z Calc. for (M+H)+: 505.2298. 
Found: 505.2283. 

Part C. Methyl (5 {fit >?) -N- r3- (4- . 

25 amldinophenyl) isoxazolin-S— ylacetyl 1 amino) ~4- 

(methoxycarbonylVbutanoate ♦ t r i f Inoroaret i c- acid salt 

Prepared analogous to Example 348, Part F, yielding 
83% white solid; IR(KBr) 3316, 3102, 2340, 1736, 1670 
30 ,cra"l; HRMS, e/z Calc. for (M+H)"*": 405.1774. Found: 
405.1775. 



Example 368 
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Methvl 3 (J?, g)-rS(R..?> -AT- r.^-M-amidi nnphf^nylV isQya7.nl 1 n- 

5-ylacetyl 1 amino 1-4- (met h oxycarbonyl^ pent anoate * . ' 
• trifluoroacetic acid salt: 

5 Part A. Dimethyl 3- (iR. S) -aminoadipate * hydrnrhl nrir 

acid salt - ' 

This product was prepared as /in Example 359, Part 
. ^ A, from P-aminoadipic acid to yield a colorless gum in 

10 quantitative yield; HRMS, e/z Calc. for (M+H)+: ■ 
190.107^. Found: 190^1080. 

Part B. Methvl-3(R.S)-l^(R.<;)-N-l^-(A~lN-t-\ . 

butoxvcarbonvlamidinei' phenyiVisoxzalin-S- 
15 vlacetvn amino>-4- (methoxycarhonyl^ pentanoate " 

This product- was prepared similarly, as in Example . 
•362, Part D, using the product, from. Part B above. (0^70 
^ g, 3.1 mmol) instead to yield 1.17-g of a white foam; % 
20 HRMS, e/z CalG. for (M+H)+: 519.2454. Found: " 

.519.2459; Anal. Calc. f or ,C25H34N408 : C, 57 . 90; , H,- 
6.61; N, 10.80. Found: C, 57 .73; H, ^6.51; ' n; 10.86. 

Part C. Methvl-3f;^. <7W^fiY7?..<?>--j^- r3-r4- 
25 amidinQPhenviyisQxazQlin-fi-ylaret_yllamine>-4- 

. fmethoxyararhonyl^ pen tanoate » trifluoroaretir acid salt . 



This product was prepared as: in "Example 362; Part 
E, using the product from Part C above (1.00 g, 1.9 ^ 
30 mmol) to yield 0.9 g white solid;- HRMS/ e/z Calc. for 
(M+H) + : 419;i93b. Found: 419.1921; mp = 214-215 **C 
(decomposes) . 



Example 37,S 
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Prf^paral- ion of 2- (R, S > -2-r!arhoxyTnfi1-hvl-l- I S- m . S ) -f/" f 3- 
M-amidinophenvl^ ifsoxazol i n-S-vl acet.-vlT Inineridine 

Part A. Preparation of 2- (Methoxy-2-oxoethyl) piperidine 
■■5 ^ . ' * - • 

Pyridylacetic acid hydrochloride (10.00 g, 57,6 
minol) -and platinum(IV) oxide (1.00 g> 4.4 mmol) were 
shaken in a mixture of 75 ml acetic acid, 75 ml 
methanol, and 10 ml cone. HCl on Parr under 60 psi 
.10 hydrogen at. room temperature overnight. The mixture was 
then filtered through Celite, and the filtrate 
evaporated under reduced pressure to yield 8.42 g 
(75.9%) of the title compound as an Qff-white solid. MS 
.(NH3-CI/PDIP) : Tn/e. 158 (M+H)+:. NMR (300 "mHz,. CDCI3) : 

15 , 5 1.50-1.96 (m/ 6H) ;. 2.80 (m, 2H) ; 3.20-3.60 (m, 3H) ; 

3.76 (s, 3H) . NMR (60 MHz, ,d6-DMS0) : 5 21.94; 28.05; 

37.46;; 40.49; 44.12; 57.33; 52 . 74 ; 170 .39 . 

Part B. " Preparation of 2- (R, S) -2- (Methoxy-2-oxoethyl) - 
20 l-{5-(R, S)-is^-[3-(4-cyan6phenyl) isoxazblin-5-yl 
acetyl] }piperidine 

To 2.00 g (8.69. mmol) of .3- (4-cyanophenyl) - 
isoxazolin-5-yl acetic acid in 100 ml anhydrous DMF was 
.25 added 1.36 g (8.69 mmol) of 2- (methoxy-2- , . 

oxoethyDpiperidine, 2.80. g (8.69 mmol) of TBTU, /and 
6.05 ml (34.7 mmol) of diisopropylethylamine . After 
stirring for 6 hrs,, the reaction mixture was diluted 
with ethyl acetate and washed with 5% aqueous citric 

30 acid solution, water, 5% aqueous NaHCOs solution, and 
saturated NaCl solution. The organic layer was dried 
over Na2S04 and filtered.. The filtrate was evaporated 
under reduced pressure to give the crude product as a 
yellow foam. Purification by flash column chromatography 

35 on silica gel using 25-75% ethyl acetate in hexane 
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yielded 1 , 54'- g > (48%) of the title compound as a yellow 
foam* One diastereomer (racemic) was isolated from the 
. mixture, MS (NH3-CI/DDIP) : /n/e 370 (M+H)t. iR NMR (300. 
' MH2V CDCl3> : 5 1.42-1.76 (mV 6H) ;; 2.60; (m;? 2H); 2;77- 
5 3.01 (m; 3H>; 3.05-3,26 (m, 2H) ; 3 . 56-3 . 70-(m, 4H); 4.50. 
(m, IH); 5.20« (m, iH) ; 7 . 69 - (d, J = 8.4 Hz, 2H); 7.77 
(d, J = 8:4 H2> 2H) . ' - V ' ■ ' 

Part C . ' Preparation of 2- (Methoxy-2-bxoethyl> -1- (N- [3- 
10 (4-amidinophenyl) isoxazolin-5-yl acetyl] Ipiperidine, 
(racemic diastereomer A) ; , • ; ^ 

HCl ga s was bubbled for 2 hrs through a solution o f 



1.02 g. (2-.80 riimbl) of the product of part B above xn JO 
15 ml of anhydrous MeOH cooled in an ice bath. The ; 

reaction flask was. then sealed with Teflon_' tape and " 
warmed to room temperature whil^e^^ s^^ 
MeOH was evaporated under reduced pressure and then 
" .under vacuum to give the intermediate imidate as a 
20 yelldw.foam. MS (ESI) : ;jn/e 402 (M+H) + . It Ws then 
• stirred with 8 :07 g (84 . 0 ramol) ^ of (NH4) 2C^ 30 -ml ^ 
anhydrous Eton overnight in a sealed reaction flask. 
After filtering, the filtrate was evaporated under 
teduced pressure to give the crude product as a 'yellow 
25 foam, which was then purified' by flash coiuinn 

> chromatography using . 5-3^7% MeOH in .CH2Ci2; to- give 0.29 g 
(26.8%) of the title con^ as a yellow solixi'; J MS 
(ESI) : Jn/e 387 (M+H) + . . ^H -NMR ..(300 MH2, .d6-DMS0j : 5 
1,57-1.67 (br.,;. 6H) ; 2.4.6-2.90 (m, 5H) ; 3.16 (m,. 2H).; 
30 . 3.53-3.64 (m, 4H> ; 4.36 (br, m, IH) 5.07 (br. m, IH) ; 
7.89 (m, 4H); 9.38 (br. s, 3H) : 

Part D. ' Preparation of 2-Carbdxymethyl-l- {'N-- [3- (4- 
amidinophenyl)isoxa201in-5"yl acetyl] Ipiperidine, 
35 (Racemic Isomer A) . ^ . ; ' - v 
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To a solution of 0.08 g (0.2 mmol) of the product 
' isolated in Part C above in 5 ml anhydrous THF at 

aTP^>T^nt- t^Pp^^^^""^^ ^HHoH n R ml (n.f j mn tnl^ — of 1 . 0 " W 



solution of NaOTMS in THF. After, stirring overnight; 
5 solvent was evaporated under reduced pressure to give a 
yellow solidr which was recrystallized from MeOH and 
Et20 to give 0.05 g (64.9%) of the title compound as a 
yellow powder. MS (ESI) : JTi/e 373 (M+H)"^. NMR (300 

MHz, CD3OD) : 5 .1.68 (br., 6H) ; 2.56 .(m, 2H) ; 2.72 (m, 

10 3H); 2.94 (m, 2H); 3.57 (mV 4H) ; 4.46 (br. / IH) ; 5.18 
(br., IH); 7.84 ,(in, 4H) . 

; Examplf^ 377 

Prf^paration of 2- ( R, S W2-Carhr>xymf^thvl -1- I 5- f R. SV-N- f 3- 
lis M-amidinophenyl) isQxazolin-5-yl acetyll lazepine - 

Part A. Preparation. of 2- (R, S) -2- (Ethoxy-2-oxoethyl) -1- 
{5- (R, S) -isr- [3- (4-cyanophenyl) isoxazolin-5-yl 
' acetyl) yazepirie 

20 \ , 

From 0.50 g (2.17 mmol) of 3-(4- 
cyanophenyl) isoxazolin-5-yl acetic. acid, using. 0.40 g 
(2. 17. mmol) of 2- (ethoxy-2-oxoethyl) azepine, 0.70 g 
(2.17 mmol) TBTU, and 1.51 ml (8.70 mmol) 

25 diisopropylethylamine, 0.73 g (84.6 %) of the title 

compound was -obtained following the procedure of Example 
375, Part B. MS (NH3-CI/DDIP) : m/e 398 (M+H) + . ^H NMR 
(300 MHz, CDCI3) : 5 1.26 (m, IIH) ; 1.83 (br., 2H) ; 2.05 
(m, IH) ; 2.18-2.65 (m, 2H) ; 2.76-2.85 (m, IH); 3.04 (m, 

30 2H); 3.62 (s, IH) 4.08 (m, 2H) ; 5.22 (m/ IH) ; 7.68 (d, 
J = 8.4 Hz, 2H) ;. 7.78 (d, J = 8.4 Hz, 2H) . 



35 



Part B. Preparation of 2- (R, S) -2- (Ethoxy-2-oxoethyl) -1- 
{5- (R, S)-N^- [3- (4-amidinophenyl) isoxazolin-5-yl 
acetyl] )azepine 
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. : From 0.73 g (1.84 mmol) of 2-(R,S)-2-(ethoxy-2- . 
oxoethy 1 ). - 1- { 5- ( R, S ) -W- [ 3- ( 4 -cyanopheny 1 ) isoxa zolin- 5-y 1 

. acetyl] }azepine, using EtOH as the solvent> 0.42 g 
(61 .6%) of the title compound was obtained following the , 
5 procedure of Example 375, Part' C. -MS (NH3-GI/DDIP) m/e 
415(M+H) + . iH NMR (300 MHz, de-^DMSO) : $1.18 (m, 3H) ; . 
1.38 (m,2H); 1.70 (m, 4H); 2.08 (br. , . 2H); 2 . 66 (m, 
2H); -3.02-3,26 (m, 2H) ; 3-.60 (br . m, 2H) ; 4.05 (m, 2H) ; 
4.58 (m, IH); -5.10 (m, IH); 7 . 90 (m, 4H) ; 9 .38 (br. s, 

10 3H) v' ■ ■ - ■, ' , . ' ■• 

Parte. Preparation of 2- (R,S)-2-Carboxymethyi-l-{ 5- 

■(■R.,-S).^N^[-3— ,(-4-amidinojphenyi)ji sox^^ '_ — — — 



acetyl] }azepihe 



15 



From 0.16 g (0.35 mmol) of 2- (R, S) -2- (ethoxy-2^ 
oxoethyl) -1- { 5- (R, S) -N- [3- (4-amidinophenyl) is6xazorih-5-^ 
yl acetyl] )azepine and using 0.89 ml (0.89. mmol)' of 1 .0 
M solution; of NaOTMS in THF, 0.12 g (82.9%) of the title 
20 compound was obtained following the procedure of Example- 
375, Part D. MS (NH3-PCI) : m/e 387 .(M+H)+;. - 



25 p^op^rai- i ri n ^- >R ■ s w methnxv-?-oyOpr ilY3 ) -4- 1 fi- f R. S)- 
w- r^^(4-amiriSnf>nhf;nv i ) f so'var.oi.i n-5-v1 acetyl 1 }pipftrazAn- 

Part k. Preparaition of 3- (R, S) - (Ethoxy-2-oxoethyl)-4- 
30 {5-(R,S)-N-[3-(4-cyanophenyl)isoxazolin-5-yl 
acetyl] )piperazin-2-one 

From 1.00 g (4.34 mmol) of 3-(4- 
cyanophenyl.) isoxazolin-5-yl a(=etic acid, using 0.81 g ■ 
35 ■ (4.34 mmol) of ethyl 2-piperazin-3-one acetate, 1.39 g 
(4.34 mmol) TBTU, and 3.02 mi (17.40 mmol) 
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diisopropylethylamihe, 1.08^ g (62.4 %) of the title 
compound was obtained following the procedure of Example 
375,. Part B. MS (NH3-CI/DDIP) : m/e 399 (M+H)>. NMR 
{300 MHz, CDCI3) : 5 1,26 . <m, 3H) ; 2 . 71-3 , 65 (br , , .9H) 

5 3.87 (br. m, IH) ; 4,16 <m, 2H) ; 5.01 & 5.09 (two t, J =: 
5.0, 15.1 Hz, IH) ; 5.20, (m, IH) ; 7.00 & 7.12 (,two br., 
IH) ;: 7.77 ;(m, 4H) , 

Part B. Preparation of 3- (R, S) - (Methoxy-2-oxoethyl) -4- 
10 { 5- (R, S) [3- (4-amidihophenyl) isoxa2plin-5-ryl- 

acetyl] }piperazin-2--one ^ ^ 

From 1. 08 g (2 .71 mmol) . of 3- (R/S) - (ethoxy-2-^ 
oxoethyl) -4-{ 5- (R, S)'-i\r- [3- (4-cyanophenyl) isoxazolin-5-yl / 
15 acetyl] }piperazin-2-ohe,. 0.30 g (27 .6%) of the title 
compound was obtained, following the procedure of 
Example 375,. Part C. MS , (ESI) : m/e 402 (M+H) + / ^H NMR 
(300 MHz, de-DMSO) 1. 5 2.70-3.67; (m, . 12H) ; .3. 91 (br., 

IH) ; 4.8^7 & 4.64' (two m, IH); 5.06 (rh., IH) r 7.88. (m, 
. 20 4H); 8.16 (br.^ IH) ; 9,40 (br. s; 3H).. _ . ^ 

■ ■ " ' •. ' " Examplfi 434 - ^ 
Preparation of (Sy-Nll -- f j- M-AmidinQpheny l V-i soxazolin-S- 
; (R, S) ^vlacet yll -a-aspart^N-7 2-phenyie thyi^ amide . / " 
25 trif lubroacetic acid salt 

Part A. Preparation of . (S) -N^- (Benzyloxycarbohyl) -p- (O- 
t-butyl) -a-aspart-N- (2-phenylethyl) amide . 

30 To a solution of (S) -N- (Benzyloxycarbohyl);-p- (0-t- 

;* butyl) -aspartic acid (BACHEM-Bioscience Inc) (3,20 g, 
9.9 mmol) in DCM (25 mL) , was added phenethylamine (1.34 
g, 11.1 mmol); followed by DEC (2 . 10 g, 10 . 9 mmol). The 
- , ^ reaction mixture was stirred , overnight at room 
35 temperature, affording a pale^ yelibw solution. This 
solution was washed with water, IM HCl, 5% NaHGOa and 
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sat. NaCl, dried over anhydrous MgS04, filteredr and 
concentrated in vacuo -to give 4.28 g (100%) of amide, 
which was of sufficient purity to be carried on to the 
next step; Ir NMR (300 MHz, .CDcis) . 5 - 7 . 35 (s, 5H) , 

5 7 . l'7>-7 . 35 (bm, 5H) , 6 . 5Z (bs, • IH) , 5 . 93 (bd, =8.1 Hz, 
IH), 5.10 (s, 2H), 4,46 (bm, IH), 3.50 (dd, J.= 13.9,6.2 
Hz, 2H), 2,92 (dd, J =17.0, 4.2 Hz, IH) , 2.78 (t, J = 
7.1 Hz, 2H), 2.57 (dd, J - = : 17.0, 6.4 Hz, IH) , 1.42 (s, 
9H) ; Mass Spectrum (NH3-DCI, e/z, relative abundance) 
10 444, . (M+NH4)+, 100%; 427, (M+H)+, 4%, 

Part B. Preparation of (S)-p-(0-t"butyl) -a-aspart-N- (2- 
phehylethyl) amide V • . '. . 

15 ; A solution, of (S) -N- (benzyloxycarbonyl) -p- (O-t- 
butyl)-a-aspart-N-'(2-phenylethyl) amid*e (4 .09 g, 9 . 58-^ 
mmoi) in ethyl alcohol' (30/ mL) " was 'hydrogenated^^^.U^ 
atmospheric pressure using 10% palladium on carbon 

- catalyst (1.0 g) for. 90 minutes .. The catalyst: was 
20 filtered and the f iltrate/concentrated in vacuo to give 

. 2.80 g of an amber oil, which. was purified by flash 

c^ (5% MeOH/DCM) , affording 2.13 g (76%)of 

' the 'free amine as a solid product ;_1hnmr (300MHz, 
CDCI3) 5 7;44(bs, IH), 7.2p-7;,35 (m, 5H) , 3.61 (dd, J = 

25 8.4, 3.7 Hz, IH) , 3 . 52 (dd,. J - 13 . 2 , 7 ,0 Hz, IH) , 2.80- 
> 2 . 90 (ni, 3H) r 2 .46 (dd, J = 16 . 7, 8 . 4 Hz, IH) , 1.58 (bs, 
2H) , 1 . 45 (s, . 9H) ; Mass Spect ru^^ (ESI , e/z , relative, 

- abundance) 293, (M+H) S. 37^f 237, (M+H-G4H8) 100% . , 

30 Part C. Preparation of Methyl 3- (4-methoxyimihophenyl)^ 
■(5R,S)-isoxazolin-5-ylacetate . Hydrochloride Salt 

A suspension of 3- (4-cyanpphenyl) - (5R, S) - . 
ispxazolin-5-ylacetic acid (23.1 g, 100 mmol) in 200 mL 
35 of anhydrous methanol was chilled in- an icej bath and dry 
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HCl gas was bubbled through the reaction mixture until a 
clear solution was obtained. The total addition time 

was about thr e e hours. The reaction flask was scaled — ^ 

and. the reaction mixture was allowed to warm to room 
5 temperature, with stirring, over a period of about -24 
hrs. At this point, the methanolic solution was poured 
into 600 mL of anhydrous ether, precipitating the 
product, and the resulting slurry was chilled to -25°C 
for 2 1/2 hours. The slurry was then diluted with an 

10 additional 100 mL of chilled anhydrous ether. The 
precipitate was filtered,, washed with, two 100 mL . 
portions of chilled anhydrous ether, and suction dried . 
under nitrogen to afford 23.3 g (73%) of the 
hydrochloride salt; J^H NMR (300 MHz, CDCI3) S 12,9 (bs, 

15 IH) 12.2 (bs, IH), 8,46 Cd, J =. 8.8 H2, 2H),. 7.86 (d, J 
= 8.8 Hz, 2H) , 5.20 (bm, IH) , 4 .59 (s, 3H) , 3,74 (s, 
3H) , '3-53 (dd, J =16,8, 10.6 Hz, IH)., 3,15 (dd, . J = 
16.8, 7.7 H2, -1H), 2.90 ; (dd, ' J = 16.1, 6.2 Hz, IH) , 2.70 
.(dd, J = 16,1, 7.3 Hz,. IH) , 1.77 (bs, IH) ; Mass Spectrum 

20 (NH3-CI/DDiP, e/z, relative abundance) 277, (M+H)+, 
100%. 

.Part D;. Preparation of methyl 3- (4-amidinophenyl) - 
(5R, S) -isoxazolin-5-ylacetate . Hydrochloride Salt 

25 ^ ' • 

A suspension of methyl 3- (4-methoxyimiriophenyl) - 
(5R, S) -isoxazolin-5-ylacetate hydrochloride (22.9 g, 
73.0 mmol) in 500 mL of IM ammonia in anhydrous methanol 
was stirred. at room temperature for 14, hours during 

30 which time all solids dissolved. The solution was 

concentrated in vacuo to give 22.1 g (100%) of. crude 
hydrochloride salt as a tan solid;^H NMR (300 MHz, 
CDCI3) 5 9.6-9,2 (b), 7.91 (d, J = 8.8, 2H) ,. 7.87 (d, J 
= 8.8, 2H), 5.08 (bm, IH) , 3.64 (s, 3H) , 3.3-3.1 (m, 

35 .2H), 2.8 (m, 2H) ; Mass Spectrum . (ESI,; e/z, relative 
-abundance) 264, (M+H)+, 100%. 
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Part E.- Preparation of Methyl 3-(4-N-Boc- 
amidinophenyl) isoxazolin-5-ylacetate 

5 To a solution of 21.6 g (72.5 mmol) of methyl 3- (4- 

amidinophenyl ): isoxazolin-5-ylacetate (prepared using the 
; procedure of Example 434/ Part D) in 350 ml DMF cooled 
with an ice faath was added 20.2 ml (145' mmol) of 
. triethylamine and 17.4 g (79.8 mmol) of di-tert-butyl 
10 dicarbonate. The mixture was warmed tproom temperature 
and stirred for 16 hours. -The reaction mixture was 
poured into 1500 ml water while stirring. A while 
___prAc i pi t.ajt eiif o i:med_an d„^^ 

the filter under nitrogen to give 19.6 g (74 .8%) of the 
15 title compound as a white. solid. MS (ESI): m/e 362 

(M+H) +; 306 (M+H-tBu) + . NMR (300 MHz, de-DMSO) : 5 

1.56 (s, 9H); 2.68 .(dd, J = 6.i; 6 . 1 Hz/ IH) ; 2V90 (dd, 
J = 6,1, 6.1 Hz, IH) ; 3il4 (dd, J = 6.8, 6.8 Hz, IH) ; 
" 3.56 (dd, J ^ 6.8/ 6.8 Hz/ IH) ; 3 . 74 (s, 3H) ; 5.14' (m, 
20. IH); 7.70 (d/' J = 8.4 Hz, 2H); 7.90 (d, J.= 8.4 Hz, 2H) . 
13c NMR (60 MHz, de^DMSO) : S 28 , 46; 39 .31 ; 39 , 58; 51.98; 

77.89; 78.35; 126.91; 128.51; 132.79; 136.24; 156. 86;' 
164.04; 165.76; 170.93.; 

25 Part F. Preparation of 3- (4-a;^Boc"^ , 

" - , ■. ' * 'J • ■ ■ _ . " ' 

, amidinophenyi) isoxazolin^Sylaicetic Acid /. 

To a solution of 18.95 g (52.4 mmol) of methyl 3- 

(4-W-Boc-amidinophenyl) isoxazolinr5-ylacetate (prepared 

30 using the procedure of Example. 434, Part E) in 500 ml 
methanol was added 2.42 g (57.7 mmol) of lithium , 
hydroxide monohydrate in 75 ml water at 22^C. The 
mixture was stirred at 22^C for 16 hours and then 
filtered; the filtrate was then evaporated under reduced 

35 pressure to remove methanol. The residual aqueous phase 
was cooled with an ice bath and acidified with 6 *N and 1 
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N HCl to pH = 4 ; A white solid precipitated and it was 
left at -4<^C overnight, The solid was filtered and. 

— — : — dried, on the filter — under nitrogen to g ive 17.74 g — 

(97.4%) of the. title compound .as an off-white powder. 
5 MS (ESI) : m/e 348 (M+H)+; 292 (M+H-tBu)+. iR NMR (300 
MHz, de-DMSO) : 5 1.50 (s, 9H) ; 2.68 (d, J = 7.0 Hz, 2H) ; 

3.22 (dd, J = -7,i2, 7.2 Hz, IH) ; 3.62 (dd, J = 6.8, 7.2 
Hz, IH) ; 5.04 (m, IH) ; 7.78.(d, J = 8 . 4 Hz, ; 2H) ; 7 • ?4 
(d, J « 8.4 Hz, 2H) ; /'l3c NMR (60 MHz, de-DMSO) : 5 2 8.27; 

10 ^ 39.30/ 40.44; 78.39; 81.55; 126.87; 129 , 43; 132 . 78; 
^ 133.87; 156.76; 158. 61; 165..58; 17.1. 9,1. 

Part G. Preparation, of (S)-NCt- [3- (4-N-Boc- 
15 Amidiriophenyl) -isoxazolin-5- (R, S) -ylacet.yl] "P- (O-t- 
butyl) -a-aspart-N- (2-phenyiethyl) amide . ^ 

To a suspension of (S) -P- (0-t-butyl) -a-aspart-N- (2- 
phenylethyl) amide (0.30 g, 1.0 mmol) , 3-(4-N-Boc- 

20 amidinophenyl) -isoxazolih-5-ylacetie acid (0.35 g, 1.0 

mmol), and TBTU (0.32 g, 1.6 mmol) in EtOAc (20 luL) , was 
added triethylamine (460 ^iL, 0.33 g, 1.0 mmol).. The, 
reaction mixture was stirred at room temperature for 4.5 
hr. It was diluted with EtbAc (20 mL) , washed wijth pH 4 

25 buffer, water, 5% NaHCOa and sat. NaCl," dried over 

anhydrous MgS04, filtered, and concentrated in vacuo to 
give 0.58 g of solid. The crude product was purified by 
flash chromatography (100% EtOAc) ,, affording 0. 5! g 
(81%); 1h- NMR (300 MHz,. CDCI3) 5 7;89 (t, J = 8.1 Hz, 

30 2H), 7.69 (m, 2H) , 7 . 25-7 . 3 (m, 3H) , 7 . 15-7. 25 (m, ,4H) , 
7.04 (d, J =8.4 Hz, IH) , 6 . 65-6 . 80 (dt, IH) , 5.10 (bm, 
IH) , 4.71 (bm, IH), 3.4-3.7 (bm, ;3H), 3.1-3.3 (octet, 
IH) , 2.75-2.95 (m, 3H) / 2 . 5-2 . 65 . (m, 3H) , 1.56 (s, 9H) , 
1.44 (d, 9H) ;; "Mass Spectrum^ (ESI, e/z, relative 

35 abundance) 622, (M+H)+, 100 % . 
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• Exampl^ 

Preparation of fS) -NJL- r3- f ^-AmidinQ phenyl^ -i snxazblin-S- 
f R, S) -ylacetyl T-Cl-aspart-N- (2-phf>nylfit hyl \ amide . 

trlfluQrQacetic acid salt. 

■' 5" " ■ ■, ■ ■ - ; : ■ • . ' ' / , ■ 

A solution of (S) -N- [3- (4-N"-Boc-amidinophenyl) - 
isoxa2olin-5-ylacetyl]-p- (0-t -butyl) -a-aspart-N- (2- 

phenyletliyl) amide (160 mg," 0.26 nunol) in trif luoroacetic 
acid (10 rtiL) and DCM (10 itiL) was stirred at room 
10 temperature for three days . The solution was 

concentrated in .vacuo to give 150 mg of product; NMR 
(300 MHz, CDCI3) .5 9.40. (bs, 2Hj , 9.26 (bs, 2H), 8.33 

-_(t,^JL^8.,-6.,_lH)_,_^7„:,85-8:.-0— (m,:^lH)-,_7-,-88— (s ' 

(m, IH), 7.28 (d, a -7.1, 2H) , 7.20 (d, J - 7.1, 2H) / 
15 5.07 (bm, lH), 4.56 (bm, IH) , 3.5-;3.6 (octet, IH) , 3.26 
(bt, J = 7/0, 2H), 3.2 (m, IH), 2.70 (bt, J =7.0, 2H) , 
2.6-2.65 (bm, 2H) , 2.4-2.5 (m, 2H) ; Mass Spectrum (ESI, 
e/z, relative abundance) 4 66, (M+H)+, 100%. 

20 - ■ ■'. V ^ . • ' ' • ■ ■ . ' ' ' 

Examples ^73ft rand 473B 

Resolution of Methvl N2-3-inethyiphen yisuif onvi-N^- [3- (4- 
amidinpphenYl) "5S-ylacetyl1 -S"2. 3-diaminQprQpiQnate 
25 tfif luoroacetic and Methyl N 2-3-methylphenylsulf onyl- 
N^- 13- ( 4-amidinoDhenyl ) -BR-ylacetyl 1 -S-2 , 3- 
. diaminopropionat e hydrochloride . 

ThSe- mixture was initially purified on a Pirkle DNBPG^ 
30 column using 10%HdAc/20%EtOH/70% hexane as the eluting 
solvent. The column .temperature was maintained at 45*^0, 
the flow rate at 1.5ml/mih, and the detector set at 
280nm. The diastereomers were then separated. on a 
chiralcel OD-25 X 2cm. column ^ using, an eluting solvent of 
35 0.1%TFA/20%MeOH/80%CO2. The column temperature was 
"maintained at 30°C,, the flow rate at 13ml/mih, the . 
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pressure at 175 atm, and the detector was set at 280nm. 
Injections were made on 23mg of sample. Over the two 

— ; columns a total of SOOmg was Injected giv i ng 5 9mg of the 

R isomer, Ex. 473A (HRMS calc'd for C23H27N5O6S 
5 502.176031 Found: 502.175508) and_85mg of the S 

isomer, Ex. 473B (HRMS calc'd for C23H27N5O6S. 502.17 6031 
Found: 502.176358) . . ' 

10 N ^-3-methyIphenylsulf onyl-N^- F 3rr M-amidi nnphg^nyl) -5S- 

yIacetyn--S'2, 3-diaTninoprnpionic acid 

. Part A: M^thy l^N2-3-methy Iphenylsu If onyl-N^- r3- (4- 
cyanophfinyl ) -SS-ylacf^ty 1 1 . 3-diaminopropionate 

15 Into a solution of 3- (4-cyanophenyl) isoxa2olin-5-S- 

ylacetic. acid (1 . 82g, 7 . 90inmoi, obtained as described in 
Es. 314A, part F) in DMF (50ml) was added methyl-N2-3- 
: methylphenylsulfonyl-L-2, 3-diaminopropiohate HCl salt 
(2 . 77g, 7 . 90mmol) , TBTU (2 ,,53g, 7 . 90mmol) > and Hunigs 
20 base (2 . 75ml> 15 . 8mmol) . After stirring- at room 

temperature for 16 hours, the reaction mixture was 
diluted with EtOAc (500ml) and washed one time with. 
. water (200mi) , one time with sat 'd NaHC03 (200ml), one 
time with 0. IN HCl (200ml) , dried (MgS04) , filtered, and 
25 concentrated. Column chromatography on silica gel using 
10% EtOAc/hexane as the eliating solvent gave 1.99g (52%) 
of the desired material as an of f-white foam. 7"H N^* 
(CPCI3): ,5 7.81-7.78 (d, 2H, J=8.4Hz); 7.16-7.67 . (d, 

2H, J=8.8H2); 7.61-7.58 (m, 2H); 7.39-7.37 (d, 2H, . 
30/ J=5;1H2); 6.35-6.30 (m, IH) ; 5.54-5.52 (d, IH, J=7 . 7Hz) ; 
5.18-5.17 , (m, IH); 4.00-3.96 (m, IH) ; 3.62-3.50 (m, 3H) ; 
' 3.57 (s, 3H); 3.27-3.19 (dd,, IH, J-7 . 7, 17 . OHz) ; 2 . 78- 
2.70 (dd, IH, J=5.9,14.8H2); 2.64-2.57 (dd, XH, J=6.6, 
.14.6Hz); 2.42 (s, 3H) . \ 
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• Part B: Mfithyl-N2-3-TnethyTphPnvlRirlfnnyl;-N.a- T-:^- 

amidinQPhenvl ) -SS^vlacetvll -S-2 , 3-diaminooropiQnate 

. ' hydrpchloridfi . 

Methyl-N2-3-rriethylphenylsulfonyl-N3-[3";(4-- . 
5 cyanophenyl)-5S"ylacetyl]-S'-2,3-diaminopropionate was 
'dissolved in 100ml absolute etharibl at 0°c and a stream • 
of HCl gas was bubbled through the solution for two 
hours. The reaction vessel .was sealed arid after sitting 
at room temperature for 16 hours the volatiles were 
' lb removed in vacvol The residue was then diluted with 
100ml of absolute ethanol, ammonium carbonate. (9.6g^ 
0.123mol) was added and after stirring for 16 hours the 
reaction mixture waS' filte red and concentrated in vacuo. 
Column, chromatography on silfca using a gradient eliit ion 
15. from 5%MeOH/CH2Cl2 to 2b%MeOH/CH2ei2 gave '0.762g (37%) of 
the desired amidine as a white solid. NMR (CDCI3) : 5 
8.23-8.20 (m, IH);/?. 91-7.85 (m, 4H) ; 7.57-7.54 (m, 2H) ; 
7.49-7;46 (m, 2H) ;. 5 . 00-4 . 94 (m, IH) ; 4.08-3.86 (m, IH) ; 
3.59-3.49 (m/ IH)^; 3.39 (s, 3Hi; 3.38-3.29 (m, 3H) ; 2 .49 
20 (s, 3H) ; ;2.50-2.45 (m, 2H) : HRMS: calcM for C23H27N50j6S; 
502.176031 found 502.175992. [a]D = +48. 88*? (c^O ! 180, 
MeOH) . 

Part C: N2-3-methyiphenylsulf6nyl-N3-'[3- (4- 
amidinophenyi) 5 (S) -yl]acetyl-S-2, 3-diaminopropionic acid 
25 The compound of Ex 473C, part B (0.077 g.> 0*.14 

ramoT) was dissolved in MeOH (4ml) . To. the resulting / 
solution was added a solution of lithium hydroxide 
(0;0066 g.r 0.158 mmol) in water (4 ml) and the mixture 
was stirred overnight at room temperature. The^ methanol 
30 was removed by; evaporation in vacuo, and the product ■ 
precipitated from- the aqueous as a white solid (0.026, 
g., 35%)\ HRMS calcd for C22H25N5O6S: 488.160381; found: 
488.160827. . / .\ v 

Example 4 7 3D' *. \ 



wo 95/14683 PCTAJS94/13155 
... . ^. -185- : ^ . 

Mg>thvl-N2-3-mf^1-hvlphfinyl 5^nlfr>nvl-Nl- r.^- r4- ; 
.amidinophenvli-5R-Ylar et yl 1 -S-? ^ ami noprnpionatie 

— . - . hydrochlpride — 

5 Part- A: Met.hvl-N2-3-mf^t,hvT phenyl sulf onvl-N^- T 3- M- 
cyanophenyl^ -SR-ylace-byll -S-2> B-diaminopropionate 
This bompound was synthesized from 3- (4- 
/cyanophenyl) isoxazolin-:5- (R) -ylacetic acid (3 :07g, 
O.Ollmol, obtained as. described in Ex. 314B, part. B) 
10 using the same procedure as. for example 473C, part A. 
. Yield 41%. Theory: C 57.02, H 4.99, N 11.56 Found:' C 
56.83, H 4.87, N 11.45. 

Part B: Methvl -N^^S^mf^thylphenylsulf onyl-N^- f 3- M- 

15 amidinophfihy 1 ) -SR-Ylacftt.yl l-f?-2 , 3-diaminQprQpiQnate 
hydrochloride 

' This compound was synthesized from Methyl-N^-S- 
methylphenylsulfpnyl-N3- [3- (4-cyanophenyl) -5R-ylacetyl]- 
S^2, 3-diaminopropionate using the same procedure . as for 
20 example 473C, part B. Yield 4 9%. HRMS Calc'd for 
C23H27N5O6S 502.176031 Found: 502. 17^103 : 

. Exairiplfi 496' ■ 

Methvl N^-V2.2-dinhenvl-l-PthPnfi5.irlfnnyi:)-N^r3-f4- 
25 ; amidinophenvl) isQxa7.olin-S- ( R, S> -ylac etylT- fS> -2 . 3- 

diaminQpropiQnatfi, tri f luoroacfitic ac^id salt 

Part A: Methvl N^- (2 . 2-diphenyl-l-ethene.sulf onvl V-N^ - 
Bor- (S^-2 , 3-diaminoprnpiona1-p . 

30 To a mixture of methyl N^-Boc- (S) -2, 3- 

diaminopropionate (255 mg, 1,17 mmol) and 2,2- 
diphenylethylenesulfonyl chloride (Hasegawa and Hirobka, 
J. Chem. Soc; Japan 48,1513-1518 (1975);. 391 mg, .1.40 
mmol) in methylene chloride (10 mL) cooled in an ice . 

35 bath was added triethylamine (0.25 mL, 1.76 mmol). 
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After 22;h, the mixture was CGncentrated and flash 
chromatographed ( 6 : 4 . toruehe/ethyl acetate) to, provide 
240 mg (46%) of product .NMR (CDCI3) 57.42-7.20 "(lOH) , 

6.81 (s,lH)V 5.24 (bd,lH),. 4.87 (bs,lH),/ 3.95. (q,lH), 
5 .3.72 (s/SH) /- 3.50-3,42 (2H)^, 1.44' (s, 9H) ; mass'* spec > 
(NH3TCI;) m/.z 466.54 (M+NH4 + , 100%):. ... 

Part R! Mfithyl f2. 2-diphfinyi-^^^ 
2. ,1-diaminopropiQnate TFA salt. 
10 . The product of Part A (210 mg, 0.468 mmol) was 
dissolved in 5 mL of methylene chloride and 3 mL TFA. 
After 1 hour, the solution was. concentrated to give an 
oily product. (222 mg, 100%) . NMR (DMSO-de) S 8.02 (bs,; • 

3H) /7,4^ V(m, 5H) ,7.;23 (m, ^H) , 7.00 (s^^^^ IH) , 4 . 26 (m, ' \ 
15 IH) , 3.7r Uf 3H) , 3.20 (^ IH) , 2 . 98 (m, IH) . . / 

Part i Methyl n2- f 2 . 2-diiphehyl-l-ethPh^^nl f nnyl V -1^-13- ' ^ 
r4-N--Bon-amidinQphenylVisQxa2olin-5- (R. S Wylanetyn - (SV- 

.2r3-diaminoprQpiQnate. 

20 The product- of part' -B " (220 nig, 0 /^ was; 

reacted with 3- (47N-Boc-amidinophenyl) -isoxazoliri-S- 
ylacetic acid (from Example 434 , part F; 160 mg, 0.46 
mmol) , according to the procedure of example DGB-l, Part 
A, to provide the' title product (215 mg, 68%) . NMR 
> 25 (CPCI3) 5 7.84 '(m,2H) , T.64 (m,2H) , 7.40-7.18 (lOH) , : 

6.75 (s;lH)'> 6.30 im,lH), 5.30 (myiH), 5.04 :(m,lH), 4.00 
. (IH) / 3.;78 (s; 3H) , 3 .62-3.40 (4H) , 3 ,10 j[m, IH) , 2.70- 
2;50 (2H), ^v04 (^>.lH)rv^-58 (sr9H)>^^^^^^^^ specrlESI) m/z 
- ; 690.2 (M+H+, 100%) . • , . ^ 

30 ■ / \ V 

Part Dr MPthvl N^- f 2 . 2-diphen.vl -1 ■ethenesulf onvl^ -N^- F 3- 

M*amidinQphehyll isQxa2Qlin-5-(RiS) -ylacetyll- (S)-2,3- 

diaminopropionate/ t rif luoroaretir: acid salt 

The product of part C (210 mg, 0.30 mmol) was ► 
35 dissolved in methylene chloride (3 mL) and treated with 
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trifluoroacetic acid (1 mL) according to the procedure 
of example DGB-1, Part B, to provide the title product 
(150 ma, 80%) . NMR (DMSQ-d£^ Q . f b.c; ^ , Q . OS ' 

(bs,2H) , 8.22. (m,lH) , 8.00 (m, IH) , 7.85 (s,4H), 7.40 
(m,6H), 7.20 (m, 4H) , . 6 . 89 (s, IH) ,^ 5.00 (m, IH) , 4.00 
(m,lH), 3.70-3.18 {5H),.3.62 (2s,3H); mass spec (ESI) 
m/.z 590.2 100%) 

Example 511. 

Mel^hyl N2-(N.N-dimethvlsulfamovl)-N^- r3-(4- - 
amidinophenyl) isnxaznl i n-S- (R. fi) -ylacetyll- (S) -2, 3- 
diaminQp ropionate, t rif luoroaret ic acid salt 

PaT^I- Ar Mg^thyl (Kr.N-^dim^t-hyl .snif amoyl ) -N^-Boc^ (S ) 

2, 3-diaininQprQpionate ■ 

To a mixture of methyl N^-Boc- (S) -2,3- 
diaminopropidnate (400 mg, 1.80 mmol) and 
Dimethylsulfamoyl chloride (0.24 mL, 2.20 mmol) in 
methylene chloride (10 mL) cooled, in. an ice bath was 
added triethylamine (0.38 mL, 2.20 mmol) . After 18 h, 
the mixture vas concentrated and flash chromatographed 
(6:4 toluene/ethyl acetate)^ to provide 283 mg (49%) of 
product. NMR (CDCI3) 5 5.23 (bd,lH), 4 . 90 (m, IH) , 4 . 06 

(m, IH)., .3.80 (s,3H), 3.52 (bt,2H), 2.80 (s,6H), 1.42 . 
(s,9H); mass spec (NH3-CI) m/z 343.0 (M+NH4+, 100%). 

Part B: Methyl N^- (N.N-dimgthYl sulfarnQvl) - (S) -2r 3- 

diaminopropionate TFA salt . 

The Product of Part A was dissolved in 5 mL of 
methylene chloride and 3 mL TFA. After 1 hour, the 
solution was concentrated to give an oily product (294 
mg, 100%) . NMR (DMSO-de) 5 6.52 (bs,2H) , 4.4-3.9 (2H) , 

3.8 (bs,3H), 2.93 {bs,6H). 
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riraTninonrnpinnat.e. 

The product of part B (200 mg, 0.61 -mmol) was' 
5 reacted with 3- (4-N-Boc-amidinophenyl) isoxazolin-S-^ ' 
ylacetic acid (from Example 434, part F; 212 mg, 0.61 
mmol) , according to the procedure of DGB-1> Part A, to 
provide the title product- (203 mg, 61%) . NMR (CDCI3) 5 
'7.78 (m,2H); 7,42 (bt,2H),;7.00 (m, IH) , 5 . 92 (m, IH) , 
10 5,04 (m,lH) , S.eO X2s,3H)V 3.6^ (m;2H) , 3-4()^ (^^ lH)y - 
3.05 (m,lH); 2.80 ;(2s>6H)v: •2.74 (m/1^^^ 2 . 6b:::(m,.lH) , 
2.02 (s,3H), 1-60 (s,9H); mass spec (ESI) m/z ;555:.l 



H i am rnnprnp innate , trif lunroacetlC acld Salt ' 

' The product Of part C (183 mg, 0,329 mmol) was 
^ dissolved in methylene chloride (3 mL) and treated with ^ 
20 trif luoroacetic' acid (I mL)/: according to . the procisdure 
of example DGB-1,: Part B/ to provide the title product . 
a59 mg,/ 85%) , NMR (DMSO^de) 5' 9:40. {bs:2H) / 9;00 
(bs,2H), 8.22 (m,lH), 7.82 (s;4H), 5.00 (m/lH)> 3.95 
. (m,lH).; 3.68 {2s;3H),. 3.60 (m>2HL 3^20 (m,4H);, 2.80 
25 (s,6H); mass spec (ESI) m/z 455.1 (M+H+, ioO%) . - 

Example 512 y . 

MPthyl N^- rfn-tQlueP ^gnlf nnvlV-Nl- r^- ( 4-amidinO-2" 
f1 ^-iOrnphenylVi soxazQlin-5-vlacetvn -g-2f 3* 
30 riiaminopr np innate hvdrochJoric acid ,S3l£. 

Part A: ^-FlnQro-4-methvlbenzamide 

3-Fluoro-4-methylbenzoic acid (10 g, 65 mmol) was 
boiled in thiohyl chloride (100 mL) under a drying tube 
35 for 2.5 h. The excess SOCI2 was removed by 

. distillation. The oily acid chloride product was 
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diluted with CH2CI2 .(100 itiL) and cooled in an ice bath. 
Cone', aq. NH3 (20 mL) was added dropwise, and stirring 

■ continu e d at 0 ^^C for 0,5 h. The — CH2CI2 was r e moved in 

vacuo, then the residue was diluted with EtOAc. The 
5 mixture was extracted with sat . ag. Na2C03 (2x) , H2P, and 
brine; dried (MgS04) and concentrated to yield 9.9 g of 
a pale yellow solid; mp 161-163/°e; IR(KBr), 3382, 1654 
cm-l; Anal. Calc. for CgHsFNO: G, 62.74; H, 5.27; 
9.15; F, 12.40. Found: c/ 62.66; H, 5.17; N, 
10 9.12; F, 12 .28. ' , 

Part B: .-^-Fl iiorQ-4-methyibenzQnitrile 

A solution of trichloroacetyl .chloride (7,3 mL, '65, 
mmol) in CH2CI2 (20 mL) .was added dropwise over 0.5 h to 

15 .a solution/suspension of the Part A amide (9.0 g, 59 

mmol) and Et3N (IT mL, 120 mmol) in CH2CI2 (80, mL) at 0 
**C. After; 40 min, the /mixture was concentrated in 
vacuo, then diluted with Et20. This solution was 
extracted with 1 U HCl, sat. aq. llaHCOs, H2O, and brine, 

20 then, dried (MgS04) , and concentrated to yield 7 ,8 g of a^ 
tan solid; mp 45-47;^C; IR(KBr) 2232 cuT'^ r\ HRMS, e/z 
Calc, for (M+H)"*": 135.0484.. Found: 135,0482.' 

Part C: 2-FluQro -4-cyanQben2ylhrnmidf^ * . 

25 N-Bromosuccinimide (9.6: g, 54 mmol) and the part B 

substrate (7,3 g, 54 mmol) were heated under. reflux in 
CCI4 (100 mL)' under N2 with irradiation with a high 
intensity viisible lamp for 2 h. After cooling to 
ambient temp. , the mixture was filtered through a Celite 

30 pad and concentrated in vacuo. The crude product was 

recrystaliized from hot cyclohexane (4x) to yield 4.5 g 
of off-white needles; mp 15-11 ^C; IR(KBr) 2236^cm-l; 
HRMS, e/z Calc. for (M+H)"*": 213.9668. Found: 
213.9660, \ ' ' ^ 

35 ^ ' ' ' 

, Part D: 2-FluQrQ -4-cyanobenzaldehvde 
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The part C benzyl .bromide' (3.68 17'nunol)r 
■ trimethyliamine N-pxide dihydrate (7.6 g, 68 mmol); 
CH2CI2 (15 mL)>''and DMSO (30 itiL) were stirred at 0 **C 
* f or a few slowly warming to ambient T overnight ^ The 
'5 ' mixture was diluted with water (30 mL) and brine (30 

mL), and extracted with Et20 {4x) . The combined 
' orgknics were washed with brine, dried (MgS04)> and 

concentrated to yield 1 .1. g of a yellow solid; ■IR(KBr) 
2238, 1706 cm"l; HRMS, e/z Calc. for (M+H)"^:. 
10 150.0355. Found: 150. 0341.- 

Part E: 2-Fluorb-4-cvanobenzaldQxime 

}' - \ : _The-part-D_aldehy-de_(l...l_g.,_7_._4_mmol)_,_l:.^^ _:_ 



hydrdxylamine hydrochloride (1.0 g, 15 mmol), K2CO3 (1.0 
15 g, 7.4 mmol), water (1 mL), and MeOH (10 mL)- were heated 
under reflux for 2.25 h. After brief pooling, the 
. mixture was diluted with water,, and the insoluble 
. product was collected by filtration, . then rinsed^ with 
more water. Drying under high vacuum provided 0 . 94 g of 
20 a pale ^yellow amorphous solid; - mp 179-182 **C; IR (KBr) 
: 3256, 2236, 1556 cm"^; HRMS, e/z \Calc. for (M+H)^;: 
- 165.0464. Found: . 165.0455.^ 

Part F : Methyl 3- M-riyano-2-f luorophenvl) i SQxazolin-S- ^ 
25 ylacetiate , ^ 

The part E oxime was allowed to react with; Clprox 
and methyl vinylacetate in the usual way to afford the 
. , isoxazpiine ..as, a yellow splid^^h 32%, yiel 

^^C; iR(KBr) 2240, 174 6- cm-;^; - HRMS, e/z\Calp. f or 
30 (M+H) + : 263.0832 Found:. 263.0818. Anal. Calc. for 
; C13H11FN2O3: C, 59.54; H, 4.23; N, 10.68;. F, 7.24. 
Found: C, 59.84; H, 4.31;.\ n, 10.53.; F, 7.26. / 

Part G: Methyl' N^- r77?-toluenesulf onyl) -N^- \3- {4 -amidino- 
'35 ?-f Innrophenyl^ isox aWlin-5-y 

riiaminop rnpinnate hydrochloric acid salt 
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The part F intermediate was converted to the title 
compound via the usual sequence of steps: Pinner 
amidin e synthesis, amidine BOC proLecLlun, — est^r 



' saponification, condensation with the 2,3- 
5 diaminopropionate sulfonamide ester, and BOC 

deprotection to provide a yellow gum; ;HRMS, e/z Calc. 
for (M+H)+: 520.1666. Found: 520.1675. 

Example 513 

10 : Methyl N^- (jn-butyloxycarbonyl) -N^- f3- (3-amiGiinQpyrid-6- 

ylVisr)xazolin-5-ylanetyn-g-2. 3-diaminoprnpinnate bis 

hydrochloric acid salt - 

Prepared using methods described in Ex. 514 to 
15 provide a pale yellow powder; mp 90-110 ®C (dec); 
HRMS, e/z Calc. for (M+H) + : 4.49.2149. Found: 
44 9.2140. 

Example 514 

20 Methvl N^- r/n-toluenesulfonvl ) -N^i- [3- ( nnpvr i 

yl) isQxazQlin-5-ylacetyn-g-2t 3-diaminQpropiQnate bis 

hydrochloric acid salt 

Part A: 3-cyano-6-pyridaldoxime 

25 5-Cyano-2-picoline (25 g, 0.21 mol) and I2 were 

heated under reflux in DMSO (200 mL) for 1 h. After 
cooling to RT, hydroxylamine hydrochloride (16 g, 0.23 
mol), K2CO3 (2 9 g, 0.21 mol), and water (21 mL) were 
added. The resulting mixture was heated to 80 ^'C for 

30. 2.5 h, cooled,' diluted with water (100 mL) and much 

acetone, and. absorbed onto silica gel by concentration. 
Chromatography on silica gel, elut-ing with 0% to 50% 
EtOAc in hexane, afforded 12.2 g of a tan solid; mp 
204-207 "^C (dec) ; HRMS, e/z Calc. for (M+H) + : . 

35 148.0511. Found:* 148,0516. 
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Part B: MP»t,hyl 3- n-f!Yanopyrid-6-vlV isQxa7,olin-5- 

TKe oxime of Ex. 514, part A was converted to the 
isoxazoline as described in Ex. 516, part B in 76% yield 
5 as a yellow solid; mp 97-98 **C; HRMS, e/z Calc. for 
(M+H)+: 246.0879. Found; 246.0881. Anal. Calc. for 
C12H11N3O3: c; 58 .77; 4 .52 ; 17 . 13 . Found: C, 

58.74; H, 4.51; N, 17.11. 

10 Part ' C : Mf>t:hyl . 3- .r-^-f--butv1 nvyrarhonvlamidih^ 
; y1) -i .c^nyaznlin-fS-vlacetate 

The nitrile' Of Ex. 514, part B was cpnverted.to the 

. E (except that 0.6 eq. NaOMe was required), and BOC 
15 protected in standard fashion to" afford, after 

purification, a yellow solid; mp 143 /"C "(gas evolves) ; 
HRMS, e/z Calc. for (M+H)"*": 363.1668. Found: 
363.1675. Anal. Calc, f or C17H22N4O5 : C, 56.35; H, 
..6.127 N, 15.46. Found: C, 56.35; v H, /6,10; N,. :15,39. 

'20 : ; ■ ^ _ ■■■ " ' \ ■ r - ' 

Part D: Lithium 3- (3-t-b ntyloxvca rhnnylaTTiidinoDvrid-6- 
yT ) i sQxarnl i n-fi-vlacetate 

The ester of Ex. 514, part C was saponified and 
lyophillzed as described in the method of Ex. 516, part 
25 F to give a colorless amorphous solid quantitatively; 
mp >230 ^C; HRMS, e/z Calc. for conjugate acid (M+H)**:: 
,349.1512. Found: 349.1527, . 

Part F.? Mf^thyl N 2 -rm-1-nlufinesu1fQnvlV-N^- f 3-- (3- 
30 amid-inopyrid-6-v1 ) i soxazol in-5-vlace1- vll ->?-2 . 3-f- 

di ami nnp r op innate big hydrochloric acid salt 

The part D lithium carboxylate was converted to the 

title compound by treatment with HCl in MeOH to provide 

a yellow solid; mp 90/q (dec) ; HRMS, e/z Calc. for ; 
35 '(M+H) + : 503.1713. Found: 507,1718.- " 
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Example 515 

' Methyl nV (n-butvloxYrarbonvl ) -N^- f 3- ^ 2-amidinopvr id-5- 
yl) isoxazolin-5-ylacetyn-.9-2, 3-diamjnopropiQnate bis 
5 hydrochloric arid salt 

. In similar fashion to the method described in Ex. 
516, the compound of Ex. 514, part E was coupled with 
methyl N^- (/i-butyloxycarbonyl) -2, 3-diaminopropionate 
10 hydrochloride using conditions described above, followed 
by BOG deprotection with 4 M HCl/dioxane to yield a pale 
yellow powder; HRMS, e/z Calc. for (M+H)+: 4 4 9.2149. 
Found: 449,2154. 

15 Example 516 

Methyl N^- (Tn-toluenesulf onyl ) -N^- r3- (2-amidinopYrid-5- 
' yl) isoxa2Qlin-5-ylacetyn-:g-2, 3-diaminQpropionate bis 

hydrochloric acid salt 

20 Part A: 2-r:hloro-5-pyridal dnxime 

2-Chloro-5-f ormylpyridine (2.1 g, 15 mmol) was 
condensed with hydroxylamine hydrochloride in the usual 
way to give the oxime, 1.5 g, as a yellow crystalline 
25 solid; mp 171-175 (dec) ; . HRMS, e/z Calc. for 
(M+H)+: 157.0169. Found: 157.0175. 

Part B: Methyl 3- f 2-chlornpyr1 d-5-yl^ isnxay.ol i n-5- ^ 

ylacetate. . - 

30 , 

Clorox (20 mL) was added dropwise over 1.75 h to a 
mixture of the part A oxime (1.13 g, 7.'2 mmol), methyl 
vinylacetate (70% purity, 3.0 g, 21 mmol) , CH2CI2 (40 
mL) > and DMF (4 mL) with stirring at ambient 

35 temperature. The CH2CI2 was evaporated, and the mixture 
was diluted with EtOAc, extracted with water .(5x) and 
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brine, then dried (MgS04) , filtered, and concentrated. ' 
Chromatography on silica gel,, eluting with 0% to 70% 
EtOAc in hexane/ afforded 1.4 g of' a solid; mp 94-96 
'^'C; HRMS/ e/2 Calc. for-(M+H) + : 255.053 6. Found: 
5 255.0531, ■ 

^ Part C : Methyl 3- r:?-r:yanQ pyrid-5-yl ^ isoxazolin-S- 
ylacetate 

The part B -chlqropyridine (0.51 g, 2.0 mmol) , zinc 
10 cyanide (0.23 g> 2.0 mmol), Pd{PPh3)4 (0.12 g, 0.10 

mmol), and DMF (2 mL) were heated <to 80 under N2 for 
3 days. After cooling and concentration, the mixture 

— —was— preabsorbed-onto-silica-gel--by— concentration—from — ! 

CHCI3. Chromatography on silica gel, eiuting with 0% tc 
15 90% EtOAc in hexane afforded 0,28 g of a pale yellow 
solid; mp 115-116 "^C; HRMS, e/z Calc, for (M+H) + : 
246.0879. Found: 246.0880. Anal,; Calc. for 
C12H11N3O3: C, 58.77; H, 4,52; N, 17.13. Found: C, 
58.68; H, 4.48; N, 16.90. 

-20 ' ■ • • ■ ' ' ■ ' ' ■ ■ ' ■• " 

Part D: Methyl 3- f 2-amid inopyrid-5-yl risoxazolin-5- . 

. ylacetatg formic acid salt 

The part C cyanopyridine (0.47 g, 1,9 mmol) and 

sodium methoxide (prepared in situ from Na metal, 4 mg, 
25 0.2 mmol were stirred in dry MeOH (6 mL) at ambient 

temperature for 16 h, after whicli NMR analysis of a 
•..reaction .aliquot indicated complete .form^ of methyl 

imidate Inote 9.25 (sv IH) and 3.92 (s, 3H) ] . Ammonium 

formate (0.60 g, 9.5 mmol) was added to the reaction 
30 mixture, and stirring continued for 7 h. The mixture 

was absorbed onto silica gel by. concentration in vacuo. 

Chromatography on silica gel, eiuting with 0% to 20% 
' MeOH in CHCI3, and concentration afforded 0.61 g of the 

amidine as an off-white solid; mp 180-182 **C (dec) ; 
35 HRMS, e/z Calc. for (M+H)+: 263.1144. Found: 

263.1148. . ' 
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Part E: Methyl 3- f 2-f--hutyloyyrarbQnyiamidinopyrid-5-. 

y1 H soyazol jn-.S-ylacetate r-^ — 

The part D amidine was BOC protected in standard 
5 fashion to afford, after silica gel chromatographic 

purification, a 41% yield of a colorless foam; HRMS, e/z 
Calc. for (M+H)+: 363.1668. Found: 363.1682. 

Part F : Lithium 3- ^2- t-butyloxycarbonylamidinopyr id-5- 
10 yl^ isoxazolin-S-ylarptatf^. 

The part E methyl ester (0.37 g, .1.0 mmol) was 
saponified by stirring with 0.5 M LiOH in MeOH at RT. 
The MeOH was removed in vacuo, then the aqueous mixture 
was frozen and lyophilized to produce a pale yellow 
15 solid quantitatively; H?LMS, e/z Calc. for. conjugate 
acid (M+H)+: 349.1512. ^ Found: 349.1531. 

Part G: ' Methvl n2- (m-toluenesulfonvl V-N^- [3- f 2- , 
amidinoDvrid-5-vl> isoxa2Qlin-5-ylacetvn-^-2. 3- 

20 diaminQpropionate bis hydrochloric acid salt 

' The part F lithium carboxylate was condensed with 
methyl N^- (m-toluenesulf onyl) -2, 3-diaminopropionate 
hydrochloride using conditions described above, followed 
by standard. BOG deprotection with 4 M HCl/dioxane to 

25 yield a yellow amorphous solid; ' HRMS, e/z Calc. for 
(M+H)+: 503.1713. Found: 503.1707. 

Example 548 

Preparation of 3-hroTnothiQphf^nfi-2-si3 1 f nny 1 rhloride 
30 A solution of chlorosulf onic acid (14.3 g, 0.12 

mol) in 35 mL of 1, 2-dichloroethane was chilled to -10**C 
and protected from moisture, . Phosphorus pentachloride 
(20.8 g, 0.1 mol) was added in small portions while 
maintaining the temperature between -5° and -10°C. The 
35 resulting slurry was stirred at -10**C for 30 minutes. 
Then, 3-bromothiophene (16.3 g,. 0.1 mol) was added 
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dropwise over a period of 45 minutes, maintaining the 
temperature between -5** and +5'*C. During the addition 
of the 3-bromothiophene, hydrogen chloride gas was 
evolved; the reaction mixture became thick and pasty, 

*5 and difficult to stir. Upon complete • addition pf the 3- 
bromothiophene, the reaction temperature was held at 0**C 
^ for two hours. The reaction was then heated to 80°C and 
kept there for one hour; during which the solids 
dissolved, and hydrogen chloride gas was evolved once 

10 more . ,The reaction mixture was chilled in an ice bath, 
poured- over 250 g crushed ice, and stirred for one hour 
as. the ice melted. The resulting two phase system was 
— ^--—separated^and~the~aqueous— layer— washed— three— times—with 
125 mL of chloroform. The combined organic phases were, 

15 dried oyer ^ anhydrous MgS04, filtered, and concentrated 
in vacuo to give 24.1 g (92%) of crude product as a dark 
amber oil; NMR (300 MHz, .CDCI3) 5 7.22 (d, J = 5.3, 
IH) , 7 . 73 (d, J = 5.3, IH) ; Mass Spectrum (CH4-DCI / GC- 
MS, e/2, relative abundance) 262,8, (M+H)+> 100%; 226.9," 

20' {M+H-HC1)+, 89.7%. 

Example 587 A - 
N ^-3-methylphenvlsulfonyl-N^- r3- (4-amidinophenvl) -SS- 
25 ylacetyll -S-2f 3-diaminopropionic acid 

The compound of Example 473C, Part B (0.077g, 0.14mmor) 
was dissolved in .MeOH . (4ml) LiOH (0.,6666g, 0.158mmol) 
in H2P (.4ml) was added and the reaction mixture left to 
30 stir overniight., After evaporation of methanol the. 

product precipitated from the aqueous as. a white solid 
.(0.027g, 35% , yield) . HRMS calc'd for C22H25N5O6S: - 
488.160381 found:' 488.160827. 

35 . . Example 6Q2 
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Methyl N^-n-butyloxyrarbony l-N-S- r 3- (4 - 
ynanidinophpnyl ) i soxazol i n-^- (R, fi> -ylacet.yll - (9i)-2.3~ 

— diaminopropipnatCi trif-jnoroffc^tic acid sail — ' 

- Fart h: f 3- r M-t-butyloxycarbonylami no^ phenyl 1 - 

5 i fioxaznlin-S-yll acet-ir acid : This compound was prepared 
in 4 9% yield from 4-t-butyloxycarbonylaminobenzaldoxime 
and t-butyl vinyl acetate using the procedure described 
above for Ex. 275, Part A.. ^HNMRCCDCla) 5 0.99 (t, 3H) , 
1,35 (m, 2H) , 1.50 (s, 9H)^ 1.61 (m, 2H) , 2.60. (dd,^ J = 

10 7.7 and .16.5 Hz, IH) 2.84 (dd, J = 5,9 & 16Hz, IH) , 3.06 
(dd, J = 7.4 & 16.9 Hz, IH) , 3.48 (dd, J = 10.3 & ^ 
16.5Hz, IH), 4.10 (t, 2H), 5.03 (m,lH), 6.60 (broads, 
IH) , 7.38 :(d, J = 8.4 Hz, 2H), 7.58 (J = 8,3Hz, 2H) 
IR(KBr) : 2966, 1734, 1740, 1610, 1578, 1528, 1508, . 1458, • 

15. 1442, 1412, 1392, 1368 1234, 1160, 1058, 916, 878, 828, 
772, 612 cm"l; HRMS calcd, f or C20H28N2O5 : 377.207647,' 
Found 377.207278. Standard LiOH saponification 
conditions then afforded the r corresponding carboxylic 
acid compound as colorless crystals in 88% yield; mp 

20 ^178-180''C; lHNMR(CDCl3) 6 1.52 (s, 9H)', 2.67 (dd, J = 7,8 
.and. 16 Hz, IH) , 2 . 89 . (dd, ; J = 8 . 3 & 16Hz, IH) , 3 , 06 (dd, 
J = 9.5 &'16.9 Hz, IH), 3.48 (dd, J. = 10.3 & 16.5z, 
IH) , 5.03 (m,' IH) , 

Part B; MPthvl N^-n-butvIoxvcarbonvl-Nl- 13- T r 4-t- 
25 ' butyloxydarbonylamino) phenyl 1 1 soxazolin-S-y 1 acetyl 1 - 

(Sy-2 , 3^diamin6propinnate : The compound of Example .602, 
Part A was condensed with methyl N2-tBoc-(S) -2, 3- ' 
diaminopropionate using the procedure described for Ex. 
275, Part C above to provide thei desired product, mp 
30 80-82**C;^HNMR{CDCl3) 5 1,88 (t,3H), .1.30 (m, 2H), 1.47 

(sm,20H),, 2.5P (dd>lH), •2.61(dd, IH) , 3.07 (dd,lH), 3.40 
(dd,lH), 3.63 (t,2H) , 3,74 - (s,3H) , 4.00 (m,2H), 4,38 
(m,lH), 5.00 (m,lH), 5.88 (dd, IH) , " 6 , 77 (t,lH) , 7.58 
(d*,2H), 7.84 (d,2H), lb.4 (s,lH), 11.6 (s,lH); 
35 IR(KBr) :3286, 2964, 1722, 1646, 1546, 1414, 1368, 1340, 
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.1312; 1294, 1240,- 1156, ■1122, 1100, 1058, 1030,. 844, 776 
cm"l. Mass spectrum (CI /NH4) 663 (M+H,,2.0) , 563 (7) , 
549(78), 506<81), 463(100) 

Part C: Methyl N^ -n-hutvlovYrarhonvl-Nl- (3- M- 
5 - quanidinc>phenyl) j f^Qxazolin-S-yl acetivll - (S ) -2 . 3- 
. diaminoprop-innate : The compound of Ex 602, . part B was 
treated with TFA in dichlororriethane to afford the 
corresponding aniline as its TFA salt. This 
intermediate was converted to the corresponding bis-BOC 
10 -protected quanidino compound in 59% yield using the 
method of Kim et al.. (Tet. Lett . 1993, 4£, 7677) . ' 
Deprotectidn under standard conditions {TFA/CH2CI2) 

___provided_.the_titIe__.compoundlas_its^TFA_salt_(9_0A)„.._ 

- ' ^ . ' lHNMR{DMS0-d6) ^ 1- 89 (t , 3Hy , 1 . 34 (m, 2H) , 1. 57 {m, 2H) , 

: V: 15 2.44 .(dd,lH), 2.58 (t,2H), 2.64 (m,lH), 3.17 (m,'^lH)/ v 

. \3.40. (m,2H), 3.65 (m,;lH) 3 . 70 (s, 3H) , 4,00 (t,2H), 4.31 
/' - (m,lH), 5.02 (in,;iH), &.;80 (m,"l^ (d,2H), 7. 64 

, (broads, 3H), 7.68' Wf2H)^ 7. M (broad, lH) r 
spectrum{ES) m/z 463 (M+H, 100) . ; ^ - - 

; ' .\ . Example 651 r 

Methyl N^ -hfin z y 1 nvyra rhony l^N^-met hvl-N^- f 3- ( 4- ' 
amidinophenyirisoxazolih -fi- fR. S> -ylacetyl 1 - (S) -2.3- 
^ diaminopropionat e. trifTnornanfitic acid ^salt < : 

. Part i A.. ^ Preparation of mfithyl N^ -benzyloxvcarbonvl-N^-^ 
me thy 1- [ ( 4 -N-Boc-am 1 d i nojphfi n y 1 ) i -'^<^ ^ ^ 7. n H n- 5- f R , S ) - 
-; - y l-acetyll - rs V-2 ; i^-diaminnpropi onate - • . - 

To a mixture of -3- (4-N-Bpc-amidin6phehyl) - 
30 isoxazolin-5-ylacetic acid (prepared according to the 
^procedure of Example 434, part F; 189 mg, 0.54 mmol), 
methyl N3-methyl-N2-Cbz-L-2 ;3-diarnihopropionate 
(prepared according to Sakai and Ohfune, J. Am. Chem, 
Soc. 114, 998 (1992) ; 145 mg, 6. 54. mmol) and TBTU (175 
:;.,35 mg, 0. 54 rhmol) in ethyl acetate (10 mL) was added^^ 
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triethylamine (0..15 mL, 1.09 mmol) . After stirring for 
26 h, the mixture was diluted with ethyl acetate, washed 

wit-h pH 4 hn-F-Ff^T-^ then W i th sa tur a ted a queous sodium — — — 

bicarbonate, then with saturated brine. .The organic 
5 . phase was dried (MgS04) and concentrated. . The residue 
was flash chiromatographed (ethyl acetate) to provide the 
product as a colorless glass (279 mg, 86%) : NMR .(CDCI3) 
6 7.88 (m, 2H), 7.69 (m, 2H) , 5.79 (bd, IH), 5.0? (m, 
3H), 4,58 (m, IH) , 3.86 (m, IH), 3.-77 (2s, 3H) , 3.63 (m, 
10 2H), 3.14 (dd, IH), 3.01 (2s, 3H), 2.9 (fa, IH), 2.53 (m, 
IH),, 1.66 (b, 2H) , 1.56 (s, 9H) ; mass spec (ESI) m/z 
596.2 /(M+H+, 1.00%) . 

Part B. Preparation Qf Methyl NVbenzyloxycarbonyl-N^- 
15 lUfithyl-N^" f3- (4-aniidinQphftnyl) ifiQxa2Qlin-5- fRi S) - 

ylacetyn- (S) -2^ 3-diamj nopropionate . trif lugroacetic 

acid salt 

The product of part A (226 mg, 0.38 mmol) was 
dissolved in dichloromethane (3 mi) and ^treated with 
20 trif luoroacetic acid (1 mL) . After stirring at room 

* temperature for 4 h, the mixture^was diluted with ether 
and stirred. The resulting white solid was collected by 
filtration to provide the title product as a white solid 
(201 mg, .87%) : NMR (DMSO-de) .5 9.39. (bs, 2H) , 9.19 (bs, 

25 2H), 7.87 (s, 4H), 7.79 (t, IH) , 7.32 (rri, 5H) , 5.03 

.(3H), 4.40 (m, 2H) , 3.90 (m, IH) , 3.65 (2s,- 3H) , 2.95 
and 2.82 (4s, 3H) , 3.6-2.8 (4H) ,- mass spec (ESI) m/z 
. 496.3 (M+H+, 100%) . 

30 Examplf^ 701 

Methyl N^-n-butyloxycarbonvl-N^- [3- (4- 
amidinophenyl^ isoxazol-5-yl aretyll -L-2 , 3- 
diaminopropionat-p TFA salt. 

35 Part A. Preparation of Methyl 3- (4-cyanopheny 1 H soxazQ- 

5-yi acetate 
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To a suspension of methyl 3- (4-cyanophenyl) - (5R, S) - 
* isoxazolin-S-yl acetate' (5.28 g, 21. 62 mmol) in 
• chloroform (150 mL) were added AT-brorhosuccinimide (4.23 

g, 23.78 mmol) and AIBN (100- mg) and the mixture was 
5 refluxed. ' Small amounts of AIBN (100: mg - 200 mg) were 
added at one hour intervals until TLC showed a complete 
reaction. Potassium acetate (17,3 g) and acetic acid 
(6 .5 mL) . were added and .'the reaction mixture was 
■ refiuxed for 1 hour, cooled, then poured into IN NaOH 
10 (325 mL) . The organic layer was separated and' the/ 
aqueous layer was extracted with EtOAc (3 x 100 mL) . 
The organic layers were combined and washed with sat., 
NaCl, dried over' Na 2 S04f filtered, aind concentrated in 
Vacuo, The residue was chromatograjphed on ^ silica gel 
15 (15% to 35% EtOAc in Hexane) to yield 2.2 g (42%) of an 
off-white solid as product; NMR (300 MHz, CDCI3) 5 
.7;93 (dd, 2H), 7,76 (dd, 2H) , 6.67 (s, IH), 3.92 (s, 
2H) , ,3 .8 : (s, 3H) . ^ . ■ 

Fart B, Preparation' of Methyl 3- (4- 

.20 methnxyiminnphenylVisQxazo-S-Yl acetate HGl: salt, r 
; A suspension of methyl 3- (4-cyanophenyl) isox:azo-5- 

, yl acetate (2;19;g; 9.04 mmol) in 100 mL of anhydrous - 
methanol was chilled in an ice bath and dry HCl gas was 
bubbled through the reaction mixture until a solution 
25 was obtained. The total addition time was two hours. 
... The reaction flask was sealed and the reaction mixture 
was' allowed to warm to room temperature, with stirrihgr 
over a period of about 24 hrs. At this point, the * 
methanolic solution was poured into 500 mL of anhydrous . 
30 ether, precipitating the product, and the resulting 
slurry was chilled to -^25^C for 3 hours. The ■ 
■precipitate was filtered, washed with two 100 mL 
portions of chilled anhydrous ether,- and suction dried 
under nitrogen to afford 2.3 g (82%) of. the 
35 hydrochloride salt; ?-H NMR (300 MHz, suspension in , 
CDCI3) 5 8.52 (d, J « 8.06 Hz, 2H) , 8.03 (d, ' \J - 8 . 4 Hz, 
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2H), 6.67 7s/ IH) , 4.6 (s, 3H) , 3.93 (s, 2H) , 3.8 (s, 

3H) . - . . , . 

/ ^a^pt. C. Preparation of Methvl 3-f4- _ — —, 

amidinophenyl^ i5?QxazQ- S-yl arf^tate HCl salt, 

5 A solution of methyl 3- (4- r - 

methoxyiminophenyl) isoxazo-5-yl acetate HCl. salt (2^.3 g, 
7.4 mmol) in 50 mi of anhydrous methanol was chilled in 
, an ice bath and 2M ammonia in methanol (18,5 mL, 37 
mmol) was added. The reaction flask was sealed, and the 

10 reaction mixture was allowed „to warm to room 

temperature, with stirring, over a period of 24 hrs. 
The amber solution was then concentrated in vacuo to 
give 2.2 g (quant . yield) of a yellow. foam; NMR (300 

MHz, derDMSO) 5 9.6-9.2 (b) , 8.12. (d, J = 8.4 Hz, 2H) , 

15 7,97 (d,. J = 8.4 Hz, 2H), 7.14 (s, IH) , 4.15 (s, 2H) , 
3.7 (s, 3H) . 
, . Part D. Preparation of Mf=>thy 1 f 4-//-BOC- 
amidinophenyl^ i SQxazQ--5-yl aretate . 

To a solution of methyl 3- (4-amidinophenyl) isoxazo- 

20 5-yl acetate HCl salt (2^.2 g, 7-4 mmol) in 30 mL DMF 
cooled with aa ice bath was added triethylamine (2.06 
mL, 14.8 mmol)_and di-tert-butyl dicarbonate (1.78 g> 
8.14. mmol). The reaction mixture was warmed. to room/ 
temperature and stirred for 64 hrs. The reaction 

25 , mixture was then partitioned between EtOAc and water. 
The aqueous layer was washed with EtOAc. The organic 
layers were combined and washed with water, sat. NaCl, 
dried over Na2S04, filtered, and concentrated in vacuo. 
The residue was chromatographed on silica gel (15% to 

30 25% EtOAc in Hexane) to afford 1,45 g (54%) of product; 
iH NMR (300 MHz, CDCI3) 6 7.96 (d, J = 8.4 Hz, 2H) , 7.87 
(d, J = 8.4 Hz, .2H), 6.65 (s, IH) , 3.91 (s, 2H) , 3.8 (s, 
3H) , 1.56 (s, 9H) . 

Part E. Preparation of 2- ( A-N-Boc- 

35 amidinophfinyll isoxazo-S-yl flr:etic flc^idV 
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To a solution of methyl 3-(4-tN-Boc- 
.amidinophenyl) isbxazo-5-yl acetate (1.45 g/ 4 .03 nrniol) 
■ in 30 mL of methanol was added a solution of lithium,; 
.hydroxide monohydrate (0.195 g, 4.64 mmol) in water (5. 
5 mL) , The mixture was stirred at room temperature for 16 
hours., the reaction mixture was then " concentrated in 
vacuo and the residue was diluted with water and, the^ 
resulting '.mixture was cooled using an ice bath., IN HCl . 
was slowly added to a pH of 3 4 and the resulting 
10 acidic aqueous mixture was extracted repeatedly with 
;/ EtOAc . The organic layers were combined and washed with 
, sat, NaCly dried over Na2S04r filtered and concentrated 
In vacuo to yield 0.97 q ( 70%)' of an off-white powdery 
"^^'r ioiid^^S^ 

15 = 8;79 Hz, 2H), 7.97 (d, J>=^ 8.4 .Hz, 2H), 7V03 (s, IH) / ' 
3. 99 (s, 2H), 1.45 (s/ 9H) . 

E^art F. . Preparation of Methyl, N^-h-butyloxycarbony 1-N^- 
[3- (4-N-Boe-amidinophenyl) isoxazo-5-yl acetyll-L^ 
diaminbprbpibnateii ^ ' ^ 

20 To a solution of 3-(4-N-Bbc-amidinophenyl)isoxazo- - - 

5-yl acetic acid (0.262 g> : 0.76 mmol) , methyl N^- 
carboxy-n-butyl-L-2r3-diamiriopropioriate. HCl. salt (0.193. 
' g, 0.76 mmol) , and TBTU (0.256 g, 0.8 mmol) in DMF (15 
mL) , was added triethylamine (0.45 mL, 3 .23 mmol) and the 

25 resulting reaction mixture was allowed to stir at room 
temperature for 16 hours.. "The. reaction mixture was - 

. • partitioned between EtOAc and water . The water ' layer 
- was washed twice with EtOAc. The organic layers were 
combined and washed with water, pH 4 buffer, 5% NaHCOa,^ 

30 and sat. NaCl, dried over Na2S04f filtered, and 

evaporated in vacuo. The residue was chromatographed on 
silica gel (100% EtOAc) to yield 0.315 g (76%) of a 
slightly amber foam; ^H NMR (300 MHz, CDCI3) 6. 7.93 (d, 
J « 8.42 Hz, 2H), 7.83 (d, J = 8 . 42 Hz, .2H) , 6.6 (s, 
/ 35^; 1H),^^6 IH)/ 4.45'(bm, IH)-, 4.05 



i 
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, (m, 2H), 3.77 (s, 5H) , 3,7 (m, 2H) , 1.57 (s/9H), 1.56 
(m, 2H), 1.35 (m, 2H) , 0.9 (t, J = 7.32 Hz, 3H) . , ■ 
Part G. Prpparal- -inn Mf:>t'hy1 N2,r i _H,,i- y i ^y^^^ 1 _ |,y3_ 

' [3- (4-amldinophenyl) isoxa2o-5-yl - acetyl] -I/-2, 3" 
5 diaminopropionate TFA salt. ■ . " ■ ' 

A solution of methyl N^-carboxy-n-butyl-N^- [3- (4-A/- 
Boc-amidinophenyl) is6xa2o-5-yl acetyl]-L-2, 3- 
diaminopropionate (0.215 g, 0.39 mmol) in 1 : 1 methylene 
chloride / trifluoroacetic acid (20 mL total) was 
10 stirred at room temperature for 16 hours. The reaction 
mixture was then concentrated in vacuo and the residue 
; chromatographed on silica gel (10% to 30% methanol in 
chloroform) to yield 0.11 g (50%) of. a white solid; 
NMR (300 MHz, de-DMSO) 8 9.4 (bs, 2H) , 9.15 (bs, 2H) , 
15 .8.45, (t, IH), 8.11 (d, J = 8.42 Hz, 2H)„ 7.94 (d, J - 
8.42 Hz, 2H), 7.53- (d, J . = 8 . 06 Hz, IH) , . 7 . 01 (s, IH), 
4.21 (m, IH), 3,95 (t, 2H), 3.81 (s, 2H) , 3.62 (s, 3H)> 
- 3.55.(m,' IH), 3.34 (m, IH) , 1,5 (m, 2H) , 1.3 (m, 2H) , 
0 .87 (t, J= 7 .32 Hz, 3H) . ; Mass^ Spectrum (ESI, e/z, 
20 relative abundance) 446.3, (M+H) 100%, 

Example 829 \ 

Methvl N2-n-butvloxvcarbonvl--N a- rS- (4- 
fbrmamidinonhenvlVifiQxay.olin-'^-yl af^f^tyl 1 - f2S)-'2.3- 
25 diamlnr>propionat-f:> 

Part A: t-ButvI fS- M-nvanophenyl^ isoxazolin-:^- - 
yllarpt-al-f*; 

Cycloaddition of 4-cyanophenylethylene (MP&D 
30 chemical Co.) and tert-butylformyl oxime was carried out 
following the procedure of Gree et , al. (Bioorganic & 
Medicinal Chemistry, letters 1994, 253) to provide the 
desired isoxazoline in 72% yield. lHNMR(CDCl3) 5: 1.4 0 
(s, 9H), 3.00 (dd, J^. 8.3. and 17Hz, IH) , 3.35 (dd(AB) J 
35 = 18 and. 8.3 Hz, 2H),3.48 (m, IH) , 5.60 (dd, J = 9 and 
.4.5 Hz, IH), 7.47 (d, J = 8Hz, 2H), 7.65 (d, J = 8 Hz, 
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2H); IR 2235, 1718/1610 cm-^. Mass spectrum m/z 
287 (M+H, 100) . 

Part ' fS- M-rya n ^r^^^^Y''^ T e^nxazo'l in-l-vM aCPt i P i=ic i d : 
Hydrolysis of the compound of Ex.829, Part A with 
5 excess TFA in dichloromethane. afforded the acid in 90% 
yield. iHNMR (CDCI3) 8 3.00 (dd/, J = 8 .and • 17 . 2 Hz, IH) , 
-3:55 (s, 2H), ^3.59 (m, IH), 5.66 (dd, j - 8 and llHz, 
IH) , 7.45 (d, J :- ;8.4 Hz, 2H) , 7.66 (d, J = 8.0 Hz, ' 2H); 
IR(KBr) 3325, 2235, 1718, 1605 cm-1; Mass spectrum m/z 

10 231 (M+H,' 100) . \ ' ' " ^ , 

• Part ^ - • Mf^rhY'' ' ^ r 4-Bor-;:^mi di nonhPtivT ) i fioyfl 70l i n-^-yll 
arf^tate : The compound of Ex. 829,, Part B compound, was 

_^ then subjected tn the standar d Pinnexy reaction . ; ... 

conditions described in Ex. 275, Part D to/afford an 
15 •■amidino compo\»fad;->:.which, without, purification, . was". • 

subjected to treatment with di-tert-butyldicarbonate in 
dioxane/water (9:1) and excess triethylamine to afford 
the desired, compound in 28% yield. lHNMR(CDCl3). « 1- 54 • 
(s,9H)> 2-.98 (dd, J = 8 and 17 HZ, IH), 3.49 (s, 2H) , \- 
'20- 3.53 {m,lH), 3 .71 (s, 3H) , 5 . 63 - (dd, ' J = 8&' li.4Hz, • 
• IH), 7.38 (d, 8.2H2, 2H) , 7.. 82 ( (d, 8 .2Hz, 2H) ; Mass 

spectrum m/z 362 (M+H, 8), 306(18), 262 (bl+HrBoc> 100). , 
Part. D: _ TS- r4-Bnr-aTniHvn r.phpnYr^ fBOxa 7.ol iri-3-Vl InCfit i C 

acid : Hydrolysis of the ester using standard LiOH 
25 conditions afforded the desired acid in 5% yield. 

lHNMR(CDCl3) 8 1.54 (s, 9H) 3 . 00 (dd, J =, ,8 and 1? HZ, 
IH) ; . 3 ;.51 ( S,; 2H) , 3 > 53 (m, IH) , 5 . 63 (dd, . J = . 8 & 
11.4H2,. 1H)> 7.38 (d, 8.2Hz, 2H)-, 7.82 ((d, 8.2Hz, 2H) ; 
Mass spectrum m/z 348 (M+H, 12) , 248 (M+H-Boc, 100);' 
.30: Pari--T.; MPthvl N ^ -n-hntv1 nvvra rhon vl -N^- f 'j- f (l i nO . 

■ phenyl ^ isoM ^.m ^n-wi-«rAtvi 1 rsw?'. Vdi aminopropi opate . 
tri fliiornarptate : The compound of Ex. 829, Part D was 
coupled with Whyl- (S) -N2-h-butyloxycarb6nyl-2, 3- 
diamihbpropionate following the procedure described. in 
35 Ex. 275, Part G to give the Boc protected intermediate 

in 80% yield., lHNMR(CDCl3) 8 0.89 • (t, 3H)., 1.32 (m, 2H) , 
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I. 53 (s, 9H), 1.17 (m, 2H) , 2.95 (dd, J =8 and 17 HZ, 
IH), 3.33 (s, 2H), 3.46 (m, IH), 3.60 (m, 2H) , 3.73 (s, 

4 no (m, 2H), 4.31 (m, IH) , 5.60 (dd, J - 0 & , " 

II. 4Hz, IH), 5.70 (bd, IH) , 6.70 (broad, IH) , 7 . 33 (d, 

5 8.2Hz, 2H), 7.89 ( (d, 8.2Hz, 2H) ; Mass spectrum m/z 534 
(M+H, 30) , 434 (M+H-Boc, 100) . Deprotection by treatment 
of the above Boc-amidine with excess TFA in 
dichiorome thane provided the title compound as the TFA 
salt. lHNMR(CDCl3/DMSO-d6) S 1.88 (t, 3H) , 1.30 (m, 

10 2H), 1.53 (m, 2H) 3.00 (dd,. J = 8 and 17 HZ, . IH) , '3.32 
(s, 2H), 3.40-3.63 (m, 3H) , 3.63 (d, 3H) , 3.98 (t, 2H) , 
4.29 =(m, IH), 5.60 (dd, J = 8 & llHz, IH) , 6.80 (d, IH) , 
7.50 (d, J = 8Hz, 2H), 7.80 (d, J = 8.2Hz, 2H) , 8.03 
(broad s, IH) , 9.05 (broad s, 2H) ; IR(KBr) : 3388, 1718, 

1.5 1664, 1620, 1528, 1456, 1436, 1384, 1366, 1280, 1254, 

1168, 1144, 1074, 980, 882, 778 cm-1; Mass spectrum(ES) 
m/z 448 (M+H, 100) - . 



20 Using the above methods and variations thereof 

known in the art of organic synthesis, the additional 
examples in Tables 1-2, 2A-2D, 3-5 can be priepared. 
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Table 1 





r2n 


/ Q_// \\ 


n * 


0 












N ^ 




(V) 




Ex. . 






■ ■ , :"' ■ = 
Y ', , 


' n 




n* 


No. 














1 ■• ; ■ 


H : 




OH 


2 


H. 


0 


2 ■ , 




NHSO213C4H9 


OH . 


2 


-H ' 


0 


■ 3 , . ' 




' NHS02CH2Ph 


OH; ; 


2 


H . 


0 


4 


H 


NHC02CH2Ph , 


OH 


2 


H 


0 






NHCOnG4H9 










6 


. /H 


H 


OH : 


1 


H 


■ 1 


7 


H 


H 


OH. 


.1 - 


H . 


0 


8 - 


H 


H '\ 


OH 


2 


' H- 


- 1 


9 


' H ■ 


NHS02/1C4H9 


OH . 


.1 


H 


1 


10 ■ 


H 


. NHS02CH2Ph ; 


OH 


1 


H 


* 1 


' II; / 


' H 


NHC02GH2Ph . 


OH . 


. 1 


H 


1 


12, 


H 


NHCOnC4H9 


OH 


.1 . 


H ; 


* 1 


13, 


H 


NHSO2/3C4H9 


OMe 


2- 


H : 


0^ 


14 


. H 


NHC02CH2Ph" 


OMe 


2 


H 


0 


15 * 


H 


NHS02nC4H9 


OMe 


■ 1 


H 


1 


16 • 


. H 


.\NHCO2CH2Ph 


OMe 


' 1;; 


H 


.1 


17 


H 


. NHS02nC4H9 


OEt. 


2 


H 




18 ' 


H 


NHC02CH2Ph 


- OEt 


2 


H 


0 


19. , _ 


. H . . 


' NHSP2/3C4H9 


OEt .\ 


.1 


H 


' l\ 


20 


H 


NHC02CH2Ph 


OEt 


1 ' . 


H 


1. 


21 


Boc 


NHS02nC4H9 


OH 


2 ; 


H ' 


0 


22 


Boc 


NHC02CH2Ph 


OH. 


2 


H 


. 0^ 


23 


Bpc 


NHS02/^C4H9 


OH 


1 


H 


1 


24 ■■ 


Boc 


NHC02CH2Ph 


OH 


. 1 


H 


1 


25 


Cb2 


NHSO2/3C4H9 


OH 


2 


H 


0 


26 


. Cbz 


NHC02CH2Ph 


OH 


' 2 


H' ^ 


0 


27 


Cbz 


, ;NHS02/3C4H9. 


OH 


i 


■ H 


1 
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Ex. 
No . 


■ R2 . 


r4 


Y 


n 


Rl4 


n' 


28 — 


Cbz 


NHC02CH2Ph — 


OH 


— ±T— 


- — 


1 


29 - 


H 


NHS02/5C4H9 


2 


H 


0 




TJ 

n 




0 


z 


TT 

n 




31. 


H 


NHSO2/3C4H9 


Me 


2 


H 


0 








V 

0. 








32 


H 


NHS02nC4H9 


0 


2 


H 




31 


H 


NHSO2/3C4H9 




2 


H 


0 


33 


H 


.H 


OH - 


2 


C02Me 


0 


34 


H 


H ' 


OMe 


2 


H 


0 


35 


" H 


NHS02CH2Ph , 


OMe 


2 


H 


0 


36 


H 


NHCOnC4H9 


OMe 


2 


. H ■ 


0 


-3 / 


xl 


tj • 
*i. 




1 


IT 
11 


1 
X 


38 


H 


H ' ' ■ 


OMe 


1 , 


•H 


0 


39 


H . 


H 


OMe 


2 


H 


1 


40 




NHS02CH2Ph 


OMe 


1 


H 


1 , 


41 


. H 


NHCO/3C4H9 [ 


OMe 


1 


H 


1 


42 


H 


H 


OMe 


2 


C02Me 


0 
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Example 
Number 

61 

62 
63 
64 

'65' V ■ 

66 

67 

68 

69 

70 

71 
72 
73 

74 ' 
75 

76 . 
80 

81 ■' 

82 
83 

,84 . 

85 

86 ' 



r2 



H 

H 

H 

H 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Cbz 
Cbz 

Boc 
Boc 

H 

H 

H 



r8 



MS 

(M+H) 



OM* 



OMe 



HO 



CqH 



Et 

TJr-Pr - ■ 

-ChCH 

C02H 

CH2Ph 

C:H2CH2Ph 

-C=CH2 

Ph 



Ph 



OH 

OH 

OH 

OH 

OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 

OH 
OH 
OH 

OH 
OH 

OH 
OH 



o 

0-\_p(CH3)3 

0:0 . 

O 



87 



H 



O 
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Example 
Number 

88 

89 
90 

91 
92 

93 

94 

96 

97 
98 

99' 
100 ; 

101 
102 

103 
104 

105 
106 

Example 
Number 

107 



r2 



• H 

E 
H 

H 
H 



r8 



H 
H 

h' 

H 



. H 
' H 

R2 



Ph 

Of- 

-6. 



-6 



0M« 



-6 



OPh 
OPh 



CN 

-6. 



-CN . 



-o- 



CI 

-CI 



r8 



0M« 



MS 

(M+H) + 



OMe 

GMe . 

OMe ■ ' 
OMe 

OMe' 

OMe. 

nOMe--;-::- 

OMe 

OMe , 
OMe 

-OMe 
OMe 

OMe 
pMe 

OMe 

OMe ' ^ 

OMe 
OMe 
Y 



MS 

{M+H) + 



OMe 
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108 H 

109 H 




OMe 
OM e 



110 



134 H 

135 H 

136 H 

137 H 



N- 



132 H -<__>-B'' 

133 H 



-b 
-6 



OEl 



OMe 



111 


H ' 


— ^~^cqH 


OMe 




112 


H 




OMe 




113 


H 


\=/ 


uMe 




114 . 


H 


-<3 


OMe 




lis * 


H 


Et ' 


OMe 


■361 


116 


H 


/3"Pr 


OMe 




117 


H 


-ChCH 


OMe 




118 - 


H 


GO2H 


OMe 




119 


H 


CH2Ph 


OMe 


:423 


120, 


H 


; CH2CH2Ph 


" OMe 


437 


121 


H 


-C=CH2 


OMe 




122 


H 




OMe 





12 6 Cbz . Ph^ OMe 



127 Cbz OMe 

128 . Boc " Ph . OMe 

129 Boc OMe 

130 H Ph OEt 

S.OH 

131 , H _W OEt 



OEt- 
OEt 

OEt 

OEt 
OEt 

OEt 
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.Example 
Number 

138 
139 

140 

141' 

:iA2 

143 

144. 



r2 



H 
H 

H 

H 
H 

H 



r8 



OPh 
OPh 



-6 

-o 



146 
147 
148 

149 

150 ^ 

151 

152" 

153 

154 

Example 
Number 

155 - 
156 
157 
158 



CI, 
CI 



H 
H 
H 

H 

H 

H 

H 
H 
H 
r2 



H 
H 
H 
H 



ou« 

OMt 



OM* 
M«0 0M« 

HO 



OMt 



CC^H 



Et 

n-Pr 
-CeCH 



MS 

(M+H) + 



OEt 
OEt 

OEt 
OEt 

OEt 
OEt 

OEt. 
^OEt-i 

OEt 
OEt 

OEt . 

OEt 

OEt 

bEt 

OEt 
OEt 

.OEt 

y 



OEt 
OEt 
OEt" 
OEt 



MS' ■ 
(M+H) + 
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159 H CO2H . OEt 

160 H CH2P,h OEt 

— nrSl H ^'H2CH2fh .OEt . ^ ^ 

162 H -C=CH2 OEt 

' 163 ^ H . ' v^^^^ ;^ OEt 

• ,0 . ■ . . 

164 H CH2N(Me)Ph OEt 

165 * . CH2NEt2 OEt 

166 . H CH2NMe2 OEt 

167 Cbz Ph OEt 

168 Cbz ^ ."O OEt 

169 Boc. Ph J/ OEt 

170 . . . Boc - " OEt 

338* H '* C02Me OMe . mp 1 

339 H . C02Me ■ , H ' ^ 363 ^ 

340 ' H GONMe2 OMe 404 . 

341 ■ : ' H : '2 ^ • OMe . ' • 524 



343 H , ri-butyl 'OH 

344 H n-butyl OMe ^ 389 

345 H n-butyi ' OEt 

346 _ H isobutyl OH 

347 H _ isobutyl OMe 389 

348 . . H . isobutyl OEt . 403 
34 9 H CH2SPh OH 

350 ' H. • CH2SPh OMe 455, 

351 ' ;h CH2SPh OEt ' 

352 . H • . ' CH20Ph , , OH 

353 H CH20Ph OMe 

354 . H CH20Ph OEt 

355 H CH2S02Ph OH ' 

356 ' /H CH2S02Ph OMe 

357 H ^ CH2S02Ph OEt 

358 H CH2NHS02Ph OH 
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Example 
Number 



r2 



r8 



MS 

(M+H) 



, 359 : 
360 
•361 
.362 
363 
364 
365. 
366, 
367 

— 56fc 
369 

. 370 
371 
372 
434 
435 
439 
441 



44 6 
447 
448 
44 9 
450 
452 
453 

454 

455 
456 



H 
H 
H 
H, 
H 
H 
H 
H 

H ^ \ 

H 
H 
H 
H 

BOC 
H 
H 
H 



H 
H 
H 
H 

H . 
BOC 



H 

H 
H 



CH2NHS,02Ph 

CHiNHSp2Ph 

.CH2NHS02n-Bu 

CH2NHS02n-Bu 

CH2NHS02n-Bu 

eH2C00H 

CH2C00Me 

CHiCOOEt 

CH2CH2C6OH 



OMe 

OEt 

OH 

OMe 

OEt 

OH 

OMe 

OEt 

OH 



— ^OMe— ^ 



502 . 

f 

'48Z 

377 
405 



^41-9 



CH2CH2GOOEt OEt 

CH2NMe2 ■ OH , 

CH2NMe2 , • OMe ' 390 

CH2NMe2 OEt / 

-C (=0) NH- (GH2) 2C6H5 OtBu 622 

-C(=d)NH-.(CH2)2C6H5 OH 4 66 

-C(=0)OC2H5 




(CH2)3Ph 
CH2-(2-pyr) , 
(CH2)2-(2-pyr) 
(GH2) 2-(3-.pyr) 
. (CH2)2.-(4-pyr) 
-C(-0)NH-{CH2); 
C(6)-Nn»JCH2Ph 

C(=0)N(CH3)- 

(CH2)2C6H5 
C(d)-Nn^CH2Ph 

irhexyl- 



OEt 


419 


OH . 


. ..484: ■ 


OMe - 




OMe 




OMe 




OMe 


438^ 


OMe 


■ 438 


.OMe 


• ; 480. 


OMe 


635 


OMe 




OMe 




OEt ■ 


■431 
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Example r2 r8 y MS 

Number (M+H) + 

457 H -CsCSiMe3 ©Me 429 

.458 . H -(CH2)2-(3-pyr) OH 424 

459 H -(CH2)2-<2-pyr) OH 424 

460 H -(CH2)3-C6H5 OH 437 



4 61 H 
462 H 



463 H 



4 64 H 



4 65 H 



466 



467 



468 H 




469 H ^^\.-^g 



o ^ 



OMe 4 51 

OEt . 538 



OH 510 



OMe ' 4 92 



OMe 4 92 



OMe 510 



OMe 510 



OMe 4 6: 



OMe . 44 8 



587 H -(CH2)3"(4"pyr) OH 424 
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Example Y " MS. 

Number (M+H)+ 

,611 H -CH2NHS02NMe2 OMe " 4 69 

612 H ^ ' ' -CH2-N^ OMe 416 
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H 



N-O O 




ExaiT^le R^-V * R^^ Y MS 

Number - (M+H)+ 



275 


4 r-amidinopheny 1 


" H 


OH 


334. 


276 


4 -amidinophenyl 


benzylpxycarbonyl 


OH 


468 


277 


4 -amidinophenyl 


t -but yl oxyca r bony 1 


OH 




278 


4 -amidinophenyl 


n -but yl oxyca r bo nyl 


OH 


434 


279 


4 -amidinophenyl 


ethyloxycarbbnyl 


OH 




280 


4 -amidinophenyl 


methyloxycarbonyl 


OH 




290 


4 -amidinophenyl 


phenylethylcarbonyi 


OH 


' 510 


291 


4 -amidinophenyl 


' 2, 2 -dime thy 1- 
propylcarbonyl 


• OH 












292 


4 -amidinophenyl 


n-penty 1 ca rbony 1 


OH 




293 


4 -amidinophenyl 


n-butylcarbonyl 


OH 




294. 


4 -amidinophenyl 


propionyl 


OH 




295 


4 -amidinophenyl 


. acetyl 


OH 




296 


4 -amidinophenyl 


methyl sulfonyl 


OH 




297 


4 -amidinophenyl 


ethyl sulfonyl 


OH 




298 


4 -amidinophenyl 


n-butylsulf onyl 


OH 




299 


4 -amidinophenyl 


phenylsulf onyl 


OH 




300 


4 -amidinophenyl 


4 -methyl phenyl- 
sulf onyl 


OH 


488 


301 


4 -amidinophenyl 


. benzylsulfonyl 


OH 




302 


4 -amidinoprieny 1 


2-pyridylcarbonyl 


OH 




303 


4 -amidinophenyl 


3-pyridylca rbony 1 


OH 




304 


4 -amidinophenyl 


4 -py ridy Icarbonyl 


OH 




305 . 


4 -amidinophenyl 


2-pyridylmethyl- 
carbonyl 


OH . 




306 


4 -amidinophenyl 


3-py ridy Ime thy 1- 


OH 





carbonyl 
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r1— V 


r16 


Y 
X 


no 


Nuint>cr 








f MXU \ 


307 


4 A Tn ^ ^ 'n VM^hi A n w 1 
t dxiuLUXiiv^^iiBiiyx 


4 — pyridylmethyl— ■ 


/Ml 

On 








carbonyl 






308 


4 — ami H 1 TirtT^h Ar»\7 1 


■ ^ pyiiayxmetnoxy- 


Un 








carbonyl 








■ 4 *ounxa.xnopn€nyx 


. 3 — py ridylme t hoxy- 


OH 








carbonyl 






'^1 n 

- ^i. u 


?i — aiuxuxnopneny X 


4 -py ridylme thoxy— 


OH 








carbonyl 








4 ^aiuXQxnopnenyx 


H ■ • . ; ,' 


OMe 








^ ben zyl oxy carbpny Iv^^ 


OMe = 


_„482. 


J J. J 


4 "SLinxdinopheny 1 


t-butyloxycarbonyl 


OMe 






4 — amidinopheny 1 


n-butyloxycarbonyl. 


OMe 


448 




4 -amidinopheny 1 


ethyloxycarbonyl 


OMe 






4 — aitiidinopheny 1 


me thyloxy carbonyl 


OMe 






, 4— amidinopheny 1 


phenylethyl carbonyl 


OMe 




ox 0 


4 —amidinopheny 1' 


2, 2 -dimethyl - 


OMe 


L 






p r opy 1 ca rboriy 1 






^1 0 

ox ^ 


_ 4 ~- amidinopheny 1 


n-pentylcarbonyl 


OMe 






^ oiuxuinopnenyx 


n— butylcarbonyl . 


OMe 






' ^ aiuxuxnopnenyx 


propionyl 


• OMe 






"aimciinppneny X 


acetyl 


OMe 




323 


t aiilXUXllU^llCliy X 


methylsulfpnyl 


. OMe 


HZb 


324 


^ oiUJ.uixix(j^iitsiiyx 


ethylsulfonyl : 


OMe 


A A n 


325 


-4 -amidinopheny 1 


n-butyl sulf onyl 


OMe 




326 


4 -amidinopheny 1 


phenylsulf onyl 


OMe 


488 


327 . 


4 -amidinopheny 1 


4 -me thy Iphenyl - 


OMe 


502 






sulf onyl 






328 


4 -amidinopheny 1 


benzylsulfonyl 


OMe 


. 502 


329 


4 -amidinophenyl 


2 -pyr idyl carbonyl 


OMe 




330 


4 ramidinophenyl 


3-pyridylcarbonyl 


OMe 




331 


4'-amidinophenyl 


.4 -pyr idylcarbonyl 


,OMe 
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* "219- 

Exaic$)le R^-V R^^ Y MS 

Number. ' (M+H)**" 



.332 


4 


-amidinophenyl 


2-pyridylmethyl- 
canjonyx 


OMe 




333 


4 


-amidinophenyl 


3-pyridylmethyl- 
' caxbonyl 


OMe 






A 


~ oJujL ci X n opne ny X 


* 4— pyridylmethyl- 
carbonyl 


OMe 






■ A 


-amidinophenyl 


2-pyridylmethoxy- 
carbonyl 


OMe 




9 *a £ 
Job 


4' 


-amidinophenyl 


3 -py r idy Ime t hoxy - 
carbonyl 


OMe 




"5 "a T 


4- 


-amidinophenyl 


4 -pyridylmethoxy- 
carbonyl 


OMe 






■ 4. 


-p ipe r idi ny 1 e t hy 1 


benzyl carbonyl 


* OMe 


475 


A A f\ 

440 


4- 


- ( BOCamxdxno ) phenyl 


> ben zyloxy carbonyl 


OMe ' 


582 


4 42 


• ^; 


- (BOCaitiidino) pheriyl 


. n-butyloxycarbonyl 


OMe 


' 594 


'kH.O 


A 

H" 


-amidinophenyl 


1-naphthylsulf onyl 


OMe 


538 


AAA 


A . 


-amidinophenyl' 


2-naphthylsulf onyl 


OMe 


/ 538, 


445 


4- 


-amidinophenyl 


sty ryl sulf ohy 1 


OMe 


514 


*t mj X 


4- 


pxperiaxnyxecnyx ,v 


. n-butyloxycarbonyl 


OMe 


441 


471 


4- 


-amidinophenyl 


4-butyloxyphenyl- 
suxronyx 


OMe 


560 


472 


4, 


-amidinophenyl 


2-thienylsulf onyi 


OMe 


494 


473 


4- 


-amidinophenyl 


3-methylphenyl- 
sulfonyl 


OMe 


502 


474 


4- 


-amidinophenyl 


4-iodophenyl - ■ 


OMe 


' 614 


475 


4- 


-amidinophenyl 


3 -t r i f luoromethy 1 T- 
phenyl sulf onyi 


OMe 


556 


476 . 


4- 


•amidinophenyl 


3-chlorophenyl- 
sulfonyl 


OMe 


522 


477 


. 4- 


■amidinophenyl . 


2-methoxycarbohyl- 


. OMe 


546 



phenylsul f onyi 



wo 95/14683 



Exanple 
Nxiznber 



-220- 



»16 



PCT/US94/13155 



Y MS 
(M+H) 



478 4-amidinophenyr 



479 4-aiiddinophenyl 



480 4-amidinophenyl 



481 4-amidinophenyl 



482 4-amidinophenyl 



483 4^amidinophenyl 

484 4-amidinophenyl 

485 4-amidinophenyl 

486 4-amidinophenyl 
487. • 4-amidinophenyl 

488 4-amidinophenyl 

489 \ 4 -amidinopheny 1 

490 4 -amidinopheny 1 

491 4-amidinophenyl 

492 4 -amidinopheny 1 

493 4 T amidinopheny 1 

494 4-amidinophenyl 



2,4, 6-trimethyl- 
pheny 1 sul f ony I 
2-chlorophenyl- 
sulf onyl 

2 - 1 r i f luo r ome t hy 1 - 

phenyl sul f onyl 

4 -tr if luoromethyl- 

pheny 1 sul f ony 1 
, 2-f iuorophenylr 
-rsuifpnylr^^-— — — 

4-fluorophenyl- , 

sul f onyl 

. 4-methoxyphenyl- 
sulfonyl . 
2, 3, 5^ 6-tetramethyi- 
phenyl sul f onyl 
4-cyanophenyl- 
sulf onyl 
4-chlorophenyl - 
sulfonyl 
4 -et hylphenyi - 
sulfonyl 

4-propylphenyl- ' 
sulfonyl 

n -p ropy 1 sul f ony i 

2- phenylethyl- 
sulfohyl 

4 -isop ropy 1 phenyl - 
sulfonyl 

3- phenylpropyl- 
sulfonyl 

3-pyridyl3ulf onyl 



OMe 



530 



OMe ' 522 



OMe . 556 



OMe • 556 



OMe 506 



OMe ■ 506 



OMe ' 518 



OMe 544 



OMe 



OMe 



OMe 
OMe 



513 



522 



OMe 516 



OMe 530 



454 
516 



OMe 530 ' 



- OMe 530 



OMe 489 
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Exan^le 
Number 



-221- 



AS 



MS 
(M+H)" 



4 95 4-ainidinophenyl. 

496 4-amidinophenyl* 

497 4-amidinophenyl 

498 4-amidinophenyl 

499 4-amidinophenyl 

500 4-amidinophenyl 

501 " 4-amidinopheriyl. 

502 4-amidinophehyl 

503 4-amidinophenyl 

504 4-amidinophenyl 

505 ^ 4-amidinophenyl ^ 

506 4-amidinophenyl. 

507 4-amidinophenyl 

508 4-amidinophenyl . 

509 4-amidinophenyl 
510\ 4-amldin6phenyl 

511 4-amidinophenyl 

512 4-amidino-2-fluoro- 
phenyl 

513 2-amidin6-5-pyridyl 



2-pyridylsulf onyl OMe 489 

2,2-diphenyl-l- OMe 59.0 

ethehylsulf onyl „ 

2- pyrimidinyl- OMe 
sulfonyl . 

4 -methyl -2- OMe ; 
. pyrimidinylsulfonyl , 

4,6-dimethyl-2- OMe 
pyrimidinylsulfonyl 

l,2,4-triazol-3- OMe 

ylsuif onyl . . ^ 

l-methyl-1,3,4- . OMe 
triazol-S-yisulf onyl 

3,5-dimethyl-4- , OMe 
pyrazolylsulf onyl 

l-phenyl-4- OMe 
pyrazolylsulf onyl 

n-butyl amino sulfonyl OMe 4 83 

i-butylaminosulf onyl OMe 4 83 

t-butylaminosulf onyl OMe 483 

i-propylamino- OMe : 469 
sulfonyl 

cyclohexyl amino- v OMe 509 
sulfonyl 

phenylaminosulfonyl OMe , 503 

benzylaminosulfonyl OMe 517 

dimethylamino- OMe 455 
sulfonyl 

3 - methyl phenyl- OMe 520 
sulfonyl 

n-butyloxycarbonyl OMe 44 9 



wo 95/14683 



Exan^le 
Number/. 



-222- 



514 - 2-ainidino-5-pyridyI 

515 V 3Tamidinp-6-pyridyi 

516 3-amidino-6-pyridyr. 

517 ■ 4-amidinophenyl 

518 4-amiTdinophenyl 



519 



4-amidinophenyl 



520, , 4-amidinophenyl 

521 4-amidinophenyl 

522 4-amidinophenyl 

523 4-ainidinophenyi 

524 " 4-amidinophenyl 
is 2 5 4-amidin6phenyl 

526' 4-amidinophenyl 

527 4-amidinophenyl 

528 : 4-amidihophenyl 

52!9 4-amidinophehyl 

530 4 -aniidinopheny 1 

531 . 4-amidinophenyl 

532 '4-amidinophenyl 

533 4-amidin6phehyl 

534 . 4-amidinophenyl . 



5I6 



PCT/US94/13155 



MS 



3-methylphenyl- OMe 
suif onyi' 

n-butyloxycarbonyl OMe 

3- methylphenyl- / - OMe 
sulfonyl 

phenylaminocarbonyl " OMe 

4- fluorophenylamino- OMe 
carbonyl 

1-naphthyl amino- OMe 
-carbonyl ^ — — 



(M+H)' 

503 

449 
503 

467 

•485 

517 



benzyiaminocarbonyl OMe 
n-butylaminocarbohyl . . OMe 

4-ethylphenyl- OMe 
carbonyl . 

biphenylcarbonyl OMe 
2-naphthyicarbbnyl ' OMe 
(2-chlorophenyl) : " OMe 
xnethoxy ca rbony 1 

(2-chlor6phenyl) ' OH r 

' methoxycarbonyl ^ ' 

(2-bromophenyl) OMe 
met hoxyca rbony 1 

(2-brom6phenyr) OH 

^ met hoxyca rbony 1 _ 

h-hexyloxy carbonyl' OMe 

n-hexyloxycarbonyl OH 

isobutyloxy carbonyl OMe 

isobutyloxycarbonyl OH 
2-cyclopropyiethpxy-^ OMe 
carbonyl 

2-cyclopropylethoxy- OH 
, carbonyl 



435 
480 

528 
502 
516 

502 

562 

.548 

476 
460 
44 8,. 
434 
460 

446 
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Example 
Number 



"223- 



MS 
(M+H)' 



535 4-amidinophenyl 

536 4-amiciinophenyl 

537 4-amidinophenyl 

538 4-amidinophenyl 

539 4-amidiriophenyl 

540 4 -amidinopheny 1 

541 4-amidinophenyl 

542 4 -amidinopheny 1 

543 4-amidinophenyl 

544 .4-amidinophenyl 

545 4-amidinophenyl 

546 4-amidinophenyl 

547 4-amidinophenyl 

548 4-amidinophenyl 

549 4-amidinophenyl, 

550 - 4-amidinophenyl 



2-cyclopentylethoxy- 
carbonyl 

2-cyclopentylethoxy- 
carbonyl 

4, 4 , 4-trif luoro- 
butyloxycarbonyi 
4, 4, 4-trif luoro- 
butyloxycarbonyl : 
n-propylsulf onyl 
2-methylphenyl- . 
sulfonyl • 

4-chloro-2, 5 -dimethyl 
phenyl sulfonyl 
2, 3-dichlorophenyl- 
sulf onyl 

2- bromophenyl- * 
sulfonyl 

3- bromophenyl-r r 
sulfonyl 

4- bromophenyl- . 
sulfonyl . . 
biphenylsulfonyl 

5- chloro-l, 3- 
dimethyl-4-pyrazolyl 
3-br6mo-2- 
thienylsulf onyl 
5-bromo-2- 
thienylsulf onyl 
5-[l-methyl-5- 

trif lupromethyl-3- 
pyrazoiyl) -2- 
thienylsulf onyl 



OMe 488 



OH 



474 



OMe .. 502 

OH 488 

OMe 

^ OMe 

OMe 550 

OMe 556 

OMe' . 568 

OMe 568 

OMe 568 



OMe 
OMe 



564 
540 



OMe 574 



OMe 574 



OMe 642 



wo 95/14683 

Exair^le 
Number ' 

551 

552 



-224- 



553 



554 



:555~ 



r1-v 

4-ainidihophenyl 
4 -amidinopheny 1 
4-amidinophenyl . 

4 -amidinopheny 1 



-^iaitiid^inbpheny^l^ 



556 4-amidinophenyl 

557 4-amidinophenyl 

558 4-amidinpphenyl 

559 . . 4-amidinophenyl 

560 4-amidinophenyl. 

561 4 -amidinopheny! . 

562 4 -amidinopheny! 

563 4 -amidinopheny! ' 

564 4-amidinophenyl 

565 4-amidinophenyl 



jl6 



PCT/US94/13155 



MS 



5-(3-isbxazoly!) -2- 
thienylsulfonyl 
5- (2-pyridiny!) -2- 
thienylsulf onyl 
4 -me thy 1-2 - 

methyl ca rbonyl amino - 5 - 
thiazoiylsulf onyl 

2- ben20thienyl- . . 
sulf onyl 

sulf onyl 

3- methyl-2- 



OMe 



OMe 



OMe 



OMe 



-OMer 



OMe 



(M+H)* 



561 



57! 



566 



628 



7^544- 



558 



i>ehzothieny!su!f onyl 
8-quinolinylsulfonyl ^ OMe 
8-quinolinylsulfony! OH 
2,1, 3-benzo- OMe 
thiadiazol-4-ylsulf onyl 
^ .2, 1, 3-ben20- . OH 
' thiadiazo!-4-ylsulf onyl 
. 4-N,N-dimethylamino-!^ OMe 
naphthylsulf onyl 

. 4-N,N-dimethy!amin6-l- OH 
haphthy 1 sul f ony 1 

2, 1, 3-benzoxadia2ol-4- OMe 
' ylsulf onyl . - ^: . 
2,l,3-benzoxadia201-4- OH 
ylsulf onyl ; 
2, 2, 5, 7, 8-pentamethyl OMe 
3, 4-dihydrp-2Hbenzo- . 
pyran-6-ylsulf onyl 
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-225- 



Exanple R^— v 
Number 

566 4-aniidinophenyl 



567 

568 

569 

570^ 
571 

"572 

573 

574 

575 

576 

577 

578 
579 

580 

561 



AS 



2,2,5,7, 8-pentamethyl 
3, 4-dihydro-2Hbenzo- 
pyran-6-ylsulf onyl 
3-inethylphenylsulf onyl 



MS 
(M+H)" 



4 -N-methylamidino 
phenyl 

4 -N-ethylamidino 
phenyl ^ * ^ 

4-N-n-propylamiidino :^ 
phenyl 

4-N-ben2ylamidinp phenyls -methylphenylsulf onyl 
4-N-n-butylainidino 
phenyl » 



3-me t hylpheny 1 3 ul f ony 1 
3-niethylphenylsulf onyl 



4 -N-methylamidino 
phenyl 

4 -N-ethylamidino ' 
phenyl 

4-N-n-propylamidino 
phenyl 

4 -N-ben zy 1 amidino 
phenyl 

4 -Nrn-butylamidino 
phenyl 

4 tN -methyl amidino- 



phenyl 

4-N-ethylamidinophenyl n-butyloxycarbonyl 
4 -N-npropylamidino- 
phenyl 

4 -N-n-buty lamidino- 
phenyl. 

4 -N-benzylamidino- 
phenyl 



n-butyloxycarbonyl 
n-butyloxycarbonyl 
n-butyloxycarbonyl 



OH 



OMe 



OMe 530 



OMe 



OMe 
OMe 



3-methylphenylsulf onyl 
3-methylphenylsulf onyl OH 
3-inethylphehylsulf onyl 
S-rmethylphenylsulf onyl 
3-methylphenylsulf onyl OH 
3-methylphenylsulf onyl 
n-butyloxycarbonyl 



OH 



OH 



OH 



OMe 

OMe 
OMe 

OMe ' 504 
OMe 
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Exan^le 
. Ntamber 



r1-V 



"226- 



5I6 



MS 
(M+H ) ' 



582 .- 4-N-methylamidino- 

phenyl 

583 4-N-ethylainiciinp- v 
phenyl , . . v 

584 4-N-n-propylamidino- 
phenyl 

585 4-N-n-butyiamidino- 
phenyl 

586 4-N-benzylamidinoT 
— — — ^phenyl — ^ ^ — 



n-butyloxycarbonyl 



n-butyloxycarbpnyl 



OH 



OH 



n -butyl oxycarbpnyl , OH 



n-butyloxycarbonyl 



OH 



n-butyloxycarbonyl OH 



589 4- (acetoxyamidino) • 
phenyl ' . 

590 4^ {acetoxyamidino) • 
phenyl 

591 4-<acetoxyamidino|- 
phehyl 

592 4- (acetoxyamidino) ■ 
phenyl 

593 .4- (acetoxyamidino) - 
phenyl 

594 4- (acetoxyamidino) - 
phenyl . 

595 4- (acetoxyamidino) ■ 
phenyl 

596 . 4- (acetoxyamidino) ■ 
' phenyl 

597 4- (acetoxyamidino) ■ 
phenyl / 

598 4- (acetoxyamidino) - 
phenyl 



n-butyloxycarbonyl . OMe 



n-butyloxycarbonyl OH 

isobutyloxycarbonyl OMe 

isobutyloxycarbonyl OH. 

cyclopropylethoxy- OMe 
carbonyl 

cyclopropylethoxy- OH 
carbonyl 

benzyloxycarbonyl ' ^ OMe 

benzyloxycarbbnyl OH 

4-methylphenylsulfonyl OMe 

4-methylphenylsulfonyl OH 
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-227- 
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Exaxt^le R^-V ' y MS 
Nvunber — ■ : — '■ -(M+tit 



599 


4- (acetoxyamidino) - 
phenyl 


3-methylphenylsulf onyl 


OMe 




600 


4- (acetoxyamidino) - 
phenyl 


3-methylphenylsulf onyl 


OH 




601 


4 -guanidinophenyl 


n-butyloxycarbonyl 


OH 




602 


4 -guanidinopheny 1 


n-butyloxycarbonyl 


OMe 


.463 


603 


4 -guanidinophenyl 


benzyloxycarbonyl 


OH ' 




604 


4 -guanidinophenyl 


benzyloxycarbonyl 


OMe 




605 


4 -guanidinophenyl 


4 -met hy Ipheny 1 sul f onyl 


OH 




606 


4 -guanidinopheny i 


4 -me t hy Ipheny 1 sul f ony 1 


OMe 




607 


4 -guanidinophenyl 


3— met hy Ipheny Isuif onyl 


OH 




608 


4 -guanidinophenyl 


3-methylphenylsulf onyl 


OMe 




609 


4 -guanidinophenyl 


n-butylsulf onyl . 


OH 




610 


4 -guanidinophenyl 


n-butyl sul f onyl 


OMe 




613 


4-axnidiho-2-f luoro- 
. phenyl 


n-butyloxycarbonyl 


OMe 


466 


614 


4-piperidinyl 


n-butylbxycarbonyl 


OMe 


.412 


615 


4-piperidinylmethyl 


n-butyloxycarbonyl 


OMe 


426 


616 


4-piperidinylpropyl 


n-butyloxycarbonyl 


OMe ; 


•454 


617 


4-quanidinophenyl , 


n-butyloxycarbonyl 


OH 


449 


618 


4-amidinophenylmethyl 


benzyloxycarbonyl 


. OMe 




619 


4-amidinophenylinethyl 


benzyloxycarbonyl 


OH , 




220 


4 —ainidinoDhenvlinethvl 

^ dill A m \^ f^A^^^ & Jr ^^^^^^ V 4 Mjf 




OMe 




621 


4 -amidinopheny Imethy 1 


n-butyloxycarbonyl 


OH 




622 


4-amidinophenylinethyl 


cyclopropylethoxy 
carbonyl 


OMe 




623 


4 -amidinopheny Imethy 1 


cyclopropylethoxy 
carbonyl 


OH 




624 


4 -amidinopheny Imethy 1 


4-methylphenylsulf onyl 


OMe 




625 


4 -amidinopheny Imethyl 


4 -methylphenylsulf onyl 


OH 




626 


4-amidinophenylmethyl 


3-methylphenylsulf onyl 


OMe 




627 


4-amidinophenylmethyl 


3-methylphenylsulf onyl 


OH 
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Number 



-228- 



5I6 



PCTAJS94/13155 



Y MS 

' (M+H)"*" 



628 4-amidinophenylmethyl 

629 4-amiclinophenylmethyl 

630 4-amidinophenylmethoxy 

631 4-aniidinophenylmethoxy 

632 4-amidinophenylinethoxy 

633 4-amidinophenylmethdxy 

634 . V4-amidinophenylmethoxy 

635 4-amidinophenylmethoxy 



n-butylsulf onyl OMe 

n-butylsulf onyl OH 

benzyloxycarbonyl OMe 

benzyioxycarbonyl OH 

n-butyloxycarbonyl OMe 

n-butyloxycarbonyl OH . 

cyclopropylethoxy OMe 
carbonyl 

■ cyclopropylethoxy OH 



636 4-amidinophenylmethoxy 

637 4-amidinophenylmethoxy 

638 4 -amidinopheriylmethoxy 

639 4 -amidinbphenylmethoxy 

640 4-amidinophenylmethoxy 

641 4-amidinophenylmeth6xy 

801 4 -amidinophenoxymet hy 1 . 

802 4-aroidinophenoxymet:hyl 

803 4 -amidinophenoxymethyl 

804 4 -amidinophenoxymethyl 

805 4 -amidinophenoxymethyl 

806 4 -amidinophenoxymethyl 

807. 4 -amidinophenoxymethy i 

808 4 -amidinophenoxymethyl 

809 4 -amidinophenoxymethyl 

810 4 -amidinophenoxymethyl 

811 4 -amidinophenoxymethyl 

812 4 -amidinophenoxymethyl 

813 4-amidinophenoxy 

814 4-amidin6phenoxy 



-carbpnyfc^ 

4-methylphenylsulf6nyl OMe 

4-methylphenylsulf onyl OH 

3-methylphenylsulifonyl OMe 

3- methylpheriylsulf onyl OH . 
n-butylsuifohyl OMe 
n-butylsulf onyl ' . OH 
benzyloxycarbonyl OMe 
benzyloxycarbonyl OH 
n-butyloxycarbonyl OMe 
n-butyloxycarbonyl OH 
cyclopropylethoxy OMe 
carbonyl 

cyclopropylethoxy / OH 

carbonyl - ..^ . . . 

4- methyiphenyisulf onyl OMe 
4-methylphehylsulionyl OH 
3-methylphenyl3ulfohyl OMe 
3-methylphenylsulfonyl OH 
n-butylsulf onyl OMe 
n-butylsuifonyl OH 
benzyloxycarbonyl. OMe 
benzyloxycarbonyl OH 



wo 95/14683 PCTAJS94/13155 

-229- 

Exanqsle R^-V R^^ y MS 

Number (M+H) 



O X ^ 


A 
H 




n— buty loxyca jrbonyl 


OMe 


fli A 
ox o 










ox/ 


A 


*~ sixnx d xn oplie n o xy 


n— butyl oxycarbonyl 


OH 


fl1 fl 
0X0 


A 


3IILX d X n ophe n o xy 


cyclopropylethyoxy 
carbonyl 


OHe 


0X7 ■ 


A 


~ sutix d X n opHe n o xy 


cyclopropylethoxy 
carbonyl 


OH 


O^U 


A 


~ diui. d i. n oph.6 n oxy 


4 -methylphenylsul f ony 1 


OMe 


O^X 


A 


d i. n oph e n o xy 


4-methylphenylsulf onyl 


OH 


0^^ 


A , 


amx di. n ophe n oxy 


3-methylphenylsul f onyl 


OMe, 


823 


4 


-amidinophenbxy ' 


3-methyiphenylsulf onyl 


OH 


0^4 




-> amldx n oph e n oxy 


n-butylsulf onyl 


OMe 


825 


-4' 


-amidinbphenoxy 


n-butylsulf onyl 


OH 


o^p 


H' 


-aiaxdinophene t hy 1 


ben zy 1 oxy c a rbony 1 


OMe 


o^ / 


■ A 


-amidinopheriethyl 


benzyloxycarbonyl 


OH 


OZO 




-amidlnophenet^hyl 


n-butyl oxycarbonyl 


OMe 


ft O Q 


A . 
H' 


~ ami. dxn oph e n e t. hy 1^ 


n-butyloxy carbonyl 


OH 


O 


A . 


~amxdxnophenet.hyX 


cyclopropylethoxy 
carbonyl 


OMe 


ft '^1 

0 JX 


A . 


"dmxdxnophenet'hyl 


cyclopropylethoxy 
carbonyl 


OH 




4- 


-amidinophenethyl 


4 — niethylphenyl sul f onyl 


OMe 


833 


4- 


-amidinophenethyl 


' 4-methylphenylsulf onyl 


OH 


834 


4- 


-amidinophenethyl 


3-methylphenylsulf onyl 


OMe 


835 


4- 


-amidinophenethyl 


3-methylphenylsulf onyl 


OH 


836 


4- 


-amidinophenethyl 


n-butylsul f onyl 


OMe 


837 


4- 


-amidinophenethyl 


n-butylsulf onyl 


OH 


838 


N- 


- ( 4 -amidinopheny 1 ) 


benzyloxycarbonyl 


OMe 




aminomethyl 






839 


N- 


- ( 4 -amidinopheny 1 ) 


benzyloxycarbonyl 


OH 



aminomethyl 
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Niomber 



-230- 



PCr/US94/13155 



* MS 



(M+H) 



840 N- (4-amidinophenyl) 
aminomethyl 

841 , N- <4-amiciinophenyl) 

aminomethyl 

842 N- (4-amidinophenyl) 
aminomethyl 

843 N- (4-amidinophenyl) 
aminomethyl 

844 N- (4-amidinophenyl) 
— ^aminomethyl- . ^ 



845^ 



846 



847 



848 



849/ 



850 



851 



852 



853. 



854 



855 



N- (4-amidin9phenyl) 
aminomethyl 
N- (4-amidinophenyl) 
aminomethyl 
N- (4-amidinophenyl) 
aminomethyl 
N- (4-amidinophenyl) 
, aminomethyl 
4-amidinophenyl 
methyl amino 
4 r amidinopheny 1 
methylamino 
4-amidinophenyl 
.methylamino.^, ,, , . 
4 -amidihophehy 1 
, methylamino. 
4 ramidinopheny 1 
methylamino 
4 -amidinophenyl 
methylamino 
4-amidinophenyl 
. methylamino 



n-butyioxyca rbony 1 



n-b'uty 1 oxyca rbohy 1 



OMe 



OH 



OH 



cyclppropylethoxy 
carbonyl , , . 

4-methylphenylsulf onyl OMe 

4-methylphenylsulfonyl OH 



3-methylphenylsulf onyl OMe 



3-methylphenylsulf onyl OH 



n-but y 1 sul f onyl . 



n-butylsulf onyl 



benzyl o xy c a rbo ny 1 



benzyloxycarbonyl 



OMe 



OH 



OMe 



OH 



n-but yloxy carbonyl. . OMe 



n-butyloxycarbonyl 



OH 



cyclopropylethoxy OMe 
carbonyl 

cyclopropylethoxy OH 
carbonyl 

4-methylphenylsulfonyl OMe 



wo 95/14683 
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Example 
Nvunber 



R^-V 



-231- 



>16 



MS 
(M+H)' 



856 4-aniidinophenyl 
methyl amino 

857 4-amidinophenyl 
methyl amino 

858 4-amidinophenyl 
methylamino 

859 4-amidinophenyl 
methylamino 

860 N- (4-amidinophenyl) 
aminoca rbony 1 

861 N- (4-amidinophenyl) 
aminoca rbony 1 

862 N- ( 4 -amidin ©phenyl ) 
aminoca rbony 1 

863 N- (4-amidinophenyl) 
amino car bony 1 

864 N- (4-amidinophenyl) 
aminoca rbony 1 

865 , N- ( 4 -amidinopheny 1 ) 

aminoca rbony 1 

866 N- (4ramidindphenyl) 
aminoca rbony 1 

867 . N- (4-amidinophenyl) 
aminoca rbony 1 

868 N- (4-amidinophenyl) 
amino c a rbony 1 

869 N- (4-amidinophenyl) 
aminocarbonyl 

870 N- ( 4 -amidinopheny 1 ) 
aminocarbonyl 

871 N- (4-amidinophenyl) 
aminoca rbony 1 



4-methylphenylsulf bnyl OH 



3-methylphenyl3ulf onyl OMe. 



n -butyl sulfonyl 



n-butylsulf onyl 



benzyloxycarbonyl 



benzyloxycarbonyl * 



n-butyloxyca rbony 1 



n-butyloxycarbonyl 



OMe 



OH 



OMe 



OH 



OMe 



OH 



, cyclopropylethoxy OMe 
ca rbony 1 

cyclopropylethoxy OH 
ca rbony 1 

4 rmethylphenyl sulfonyl OMe 

4-methylphenylsulf onyl OH 

3 ^methylphenyl sulfonyl OMe 

3-methylphenylsulf onyl OH 



n-butylsulf onyl 



n-butylsulf onyl 



OMe 



OH 



wo 95/14683 



Exaic^le 
Number 



-232- 



PCT/US94/13155 



Y MS 

(M+H)"*" 



872 4-amidinophenyl 
carbonyl amino 

873 4-ainidinophenyl 
carbonylamino 

874 4-ainidinophenyl 
carbonylamino 

875 - 4 -amidinophenyi 

carbonylamino 

876 4ramidinophenyl . 
—earbonyl amino— ~ 



877 



878 



879 



880 



881 



882 



883 



884 



885 



4 -amidinopheny 1 
carbonylamino 
4 -amidinophehy 1 
ca rbonylamino 
4 -amidinopheny 1 
carbonylamino 
4 -aniidinophenyl 
carbonylamino 
4 -amidinopheny 1 
carbonylamino 
4 -amidinopheny 1 
carbonylamino . 
4 -amidinopheny 1 . 
. carbonylamino, 
N- ( 4 -"amidiriophehyl ) 
amino . 

N- (4-amidinophenyl) 



benzyloxycarbonyl OMe 



benzyloxycarbonyl OH 



n-butyloxy carbonyl OMe 



n-butyloxy carbonyl OH 



cyclopropy let boxy. OMe 



- — a rb ony 1 — — : — ^ 

. cyclopropylethoxy OH 

carbonyl 

' 4-methylphenylsulfonyl' OMe 

4-methylphenylsulf onyl OH 

> .3-methylphenylsulf onyl OMe 

3-methylphenylsulf onyl OH ^ ^ 

i n -butyl sulf onyl OMe 

n-butylsulf onyl OH 

./ benzyl dxycarbohy l OMe 

benzyloxycarbonyl OH 



886 



887 



N- (4-amidinophenyl) 
amino 

N- (4-amidinophenyl) 



n-butyloxy carbonyl OMe 



n-butylpxycarBpnyl 



' OH 



wo 95/14683 
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Exan^le 
Number 



-233- 



^16 



MS 
(M+H) 



888 N- ( 4 -amidinopheny 1 ) 
amino ' 

889 N-(4-amiciinophenyl) 
amino 

890 N- ( 4 -amidinopheny 1 ) 
amino 

891 N"< 4 -amidinopheny 1) . 
aitiino 

892 . N- ( 4 -amidinopheny 1 ) 

amino 

893 N- (4 -amidinopheny 1) 

, amino . 

894 N-( 4 -amidinopheny!) 
amino 

895 N-( 4 -amidinopheny 1) 
amino 

i ■ 

896 N- ( 4 -amidinopheny 1 ) -N 
methylamino 

897 N- ( 4 -amidinopheny 1 ) r N 
methylamino 

898 N- (4 -amidinopheny 1) tN 
methylamino 

899 N-( 4 -amidinopheny 1)-N 
methylamino 

900 N- (4 -amidinopheny 1) -N- 
methyl amino 

901 N- ( 4 -amidinopheny 1 ) -N- 
methylamino 

902 . N- (4 -amidinopheny 1) -N- 

methylamino 

903 N- (4 -amidinopheny 1) -N- 
\ methylamino 



cyclopropylethoxy OMe 
carbonyl 

cyclopropylethoxy OH 
carbonyl 

4-methylphenylsulf onyl OMe 

4-methylphenylsulf onyl .OH 

3-met hylphenyl sul f ony 1 OMe 

3-methylphenyisulf onyl OH 



n-butylsulf onyl 
n-butylsulf onyl 
- benzyloxycarbonyl 
benzylbxycarbonyl 
n -butyl oxy carbonyl 
n-butyloxycarbonyl 



OMe 



OH 



OMe 



OH 



OMe 



OH 



OMe 



cyclopropylethoxy 
carbonyl 

cyclopropylethoxy * OH 

carbonyl 

4-methylphenylsulf onyl OMe 
4-methylphenylsulf onyl OH 
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Exan^le 
Number 



-234- 



,16 



Y MS 
(M+H) 



904 N-(4-amidinophenyl>"N- 
raethylamino 
. 905 N-(4-amidinGphenyl)-N- 
methyl amino 

906 N-(4-amidinpphenyl)-N- 
methyl amino 

907 N- <4-amidinophehyl) -N- 
- methylamino 

908 4-amidinoben2oyl 
:r^909 — — ^4-amidinoben2oyl-^- tzt 

.910 4-amidinobenzoyl . 

911 4-amidinobenzoyl 
, 912 4 -amidin ©benzoyl 



3-methylphenyIsulf onyl OMe 
3-methylphenylsulf onyl OH 



913 


4-amidinobenzoyl 


914 


4-amidinobenzoyl 


915 


4 -amidinobenzoyi 


916 


4 - ami dinobe n z oy 1 


917 


4 -amidinobenzpyi 


918 . 


4-amidinobenzoyl 


919, 


4-amidinobenzoyl 


92,0 


4 -amidinophenyi 




methylcarbonyl ^ 


921 


4 -amidinophenyi 




methylcarbonyl 


.922 


4 -amidinophenyi 




methylcarbonyl 


923 


4 -amidinophenyi 




methylcarbonyl 


924 


4 -amidinophenyi 




methylcarbonyl 



n-butylsulf onyl 

n-butylsulf onyl 

benzyioxycarbonyl 
-benzyipxir^^ 
n-but yl oxy ca rbonyl 
n-butyloxycarbonyl 
cyclopropylethoxy 
carbonyl 

cyclopropylethoxy 
carbonyi- 

4-methylphehylsulf onyl 
4 -methylphenylsulf onyl 
3-methylphenylsuif onyl 
3-methylphenylsuif onyl 
n-butyisulfonyl 
ri-butylsulf onyl 
benzyioxycarbonyl : 



OMe 



OH 



OMe 



benzyioxycarbonyl 



OMe 
OH- 
OMe 

OH 

OMe 

OH 

OMe 

OH 

OMe 

OH 

OMe 

OH • 



n-butyloxycarbonyl OMe 



n-butyloxycarbonyl . OH 



cyclopropylethoxy 
carbonyl • 



OMe 



AVO 95/14683 



Exait^le 
Number 



-235- 



jl6 



PCT/US94/13155 



y MS 

(M+H) 



925 4 -amidinophenyl 
methyl carbohyl 

92 6 . 4-amidinophenyl 
: methyl caxbonyl 

927 4-amidinophenyl 
methyl ca rbonyl . 

928 4-amidinophenyl 
me thy lea rbonyl 

929 4-amidinophenyl 
methylcarbonyl 

930 , 4-amidinophenyl 

methylcarbonyl 

931 4 -amidinbpheny 1 
methylcarbonyl 

932 4-aunidinophenyl- 
carbonylmethyl 

933 4-amidinophenyl- 
carbonylmethyl 

934 4-amidinophenyl- 
carbonylmethyl 

935 4^amidinophenyl- 
carbonylmethyl 

936 4-amidinophenyl- 
carbonylmethyl 

331 4-amidinophehyl- 
carbonylmethyl 

938 4-amidinophenyl- 
carbonylmethyl 

939 4-amidinophenyl- 
carbonylmethyl 

940 4-amidinophenyl- 
carbonylmethyl 



cyclopropylethoxy OH 
ca rbonyl . , 

4-methylphenylsulf onyl OMe 

4-methylphenylsulf onyl OH 

3-methylphenylsulf onyl OMe 

3-methylphenylsulf onyl OH 



n-butylsulf onyl 



n-butylsulf onyl 



ben zyloxyca rbonyl 



benzyloxyca rbonyl 



h-butyldxyca rbonyl 



n-butyloxyca rbonyl 



OMe 



OH 



OMe 



OH 



OMe 



OH 



OMe 



cyclopropylethoxy 
ca rbonyl 

cyclopropylethoxy OH 
carbonyl 

4-methylphenylsulf onyl OMe 
4-methylphenylsulf onyl OH 
3-methylphenylsulf onyl OMe 
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Example 
Nxunber 



-236- 



jl6 



MS 
(M+H)" 



941 4^ainidinophenyl- 
carbonylmethyl 

942 4-amidinophenyl- 
carbonylmethyl 

943 4-amidinophenyl- 
carbonylmethyl 



3-methylphenyl3ulf onyl OH 



n-buty 1 sul f onyl 



n-butylsuifonyl 



OMe 



OH 
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-237- 



Exan^le 
Number 



NHR^^ 




MS 
(M+H) + 



651 4 -amidinophehyl methyl. 

652 4-amidinophenyl. \ methyl 

653 4-amidinophenyl methyl 

654 ; 4 -amidinophenyl methyl 

655 • 4-amidinophenyl methyl 

656 4-amidinophenyl methyl 

657 4*amidinophenyl methyl 

658 . , 4-amidinophenyl methyl 

659 4 -amidinophehyl methyl 

660 4-amidinophenyl methyl 



benzyloxycarbony . OMe 

n-butyloxycarbony OMe 

3-methylphenylsulf onyl; OMe 

benzyloxycarbony! OH 

n-butyloxycarbonyl OH 

3- methylphenylsulf onyl OH 

4- methylphenylsulf onyi OH 
4 -me t hylphenyl sulf onyl ^ . OMe 
n-butylsulf onyl OH 
n-butylsulf onyl OMe 



496 



Table 2r: 



Example 
Number 



)17 



>16 



H 



N-O O O 



.16 



.17 



MS 
(M+H) + 



661 4-amidinophenyl 

662 4-amidinophenyl 

663 4-amidinophenyl 

664 4-amidinophenyl 



benzyloxycarbony! methyl OMe 

benzylbxycarbonyl methyl OH 

n-butyloxycarbonyl methyl OMe 

n-butyloxycarbonyl methyl OH 



W095/14683 
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665 


4-amidinophenyl 


3-methyIphenylsulfonyl 


methyl 


OMe 


666/ 


; 4-ariii'ciinophenyl 


3-pethylphenylsulf ohyl 


methyl '.. 


OH 


667 ' 


4 - amidi n opiie n y 1 


4-methylphenylsulfonyl 


methyl 


, OMe 


66 8 _ 


4-amidinophenyr 


4-methylphenylsulfonyl .methyl 


OH 


669 


4-amidinophenyr 


n-butylsulf onylV 


methyl 


OMe 


670 


4 -amidinophehy 1 


' n-butylsulfonyl 


methyl - 


: OH 
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-239- 
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Tahle 2D 



16- 



Exainple 
Niiznber 



N'O O 




A6 



MS 
(M+H) 



701 


4 


-amidinophenyl 


702 


4 


-amidinophenyl 


703 


4 


~aitii.di.nophenyl 


704 


4 


- amidin ophe ny 1 


705 


. 4 


-amidinophenyl 


706 ' 


4 


-aunidinophenyl 


707 


,.4 


-amidinophenyl 


708 • 


4 


-amidinophenyl 


709 ' 


. 4 


-amidinophenyl 


710- 


- 4' 


-amidinophenyl 


711 


■ 4 


-amidinophenyl 


712 


4- 


- ami din ophe ny X 


713 


4. 


-amidinophenyl 


714 


4- 


-amidinophenyl 


715 


4- 


-amidinophenyl 


716' 


4- 


-amidinophenyl 


717 


4- 


-amidinophenyl 


718 


4- 


-amidinophenyl 


719 


4- 


-amidinophenyl 


720 


4- 


-amidinophenyl 


721 


, 4- 


-amidinophenyl 


722 


4- 


-amidinophenyl 



benzyl oxycarbonyl OH 

t -butyl oxycarbonyl OH 

n-butyloxycarbonyl ^ OH 

ethyloxycarbonyl OH 

methyl oxycarbonyl OH 
phenylethylcarbonyl . OH 

2, 2 -dimethyl- OH 
p ropy 1 car bohyl . 

n-pentylcarbonyl , OH 

n-butylcarbohyl OH 

propionyl OH 

acetyl OH 

methylsulf onyl OH 

.ethylsulf onyl . OH 

n-butylsulf onyl ' OH 

phenyl sulf onyl OH 

4-methylphenylr OH 
suif onyl 

benzylsulf onyl OH 

2- py.ridylcarbonyl , OH 

3- pyridylcarbonyl OH 

4- pyridylcarbonyl - OH 

2- pyridylmethyl- OH 
carbonyl • 

3- pyridylmethyl- OH 
carbonyl 



wo 95/14683 



Exaxtiple 
Nuinber 



"240- 



>16 



PCTAJS94/13155 



y 



MS 
<M+H)' 



723 4-amiciinophenyl 

■ 724 4-ainidinophenyl 

725 .4-amidinophenyl 

726 . 4-ainidinophenyl 

727 4-amidinophenyl 

729 . 4-amidinophenyl 

730 4-amidinophenyl 

731 4-amidinophenyl 

732 4-amidinophenyl 

733 , 4-amidinophenyl. 

734 4-amidinophenyl 
V \ \. , 735 4-amidinophenyl 

736 4-ainidinophenyl ' . 

737 4-amidinophenyl 

738 .4-amidinophenyl ; 

739 4-amidinophenyl , 

740 4-amidinophenyl 

— 741 4-amidinophenyl - 

742 4-amidinoiphenyl 

743 , 4-amidinophenyl 

744 4-amidinophenyl 

745 4-amidinophenyl 

746 . 4-amidinophenyl 



4-pyridylmethyl- OH 
carbonyl 

2- pyridylmethdxy- OH 
carbonyl 

3- pyridylmethoxy- OH 
carbonyl r 

4- pyridylmethoxy- OH ' 
carbonyl 

. benzyl oxycarbonyl; OMe 

-t-butyloxycarbonyl ^— ^GMe- 

" n-butyloxycarbonyl OMe 

ethyloxycarbonyl ; OMe 

methyloxycarbonyl OMe 

phenyl ethylc a rbonyl OMe 

2,2-dimethyl- OMe' 
propyl ca rbonyl 

n-pentylcarbonyl OMe ^ 

n-butylcarbonyl . 9^®. 

propionyl ' OMe 

.acetyl . OMe 

methylsulf onyl . OMe 

ethylsulfonyl OMe 

: n-butylsulfpnyl OMe 

phenyl sulf onyl . , 1 OMe . 

4-methylphenyi- / OMe 

sulf onyl 

benzyisulf onyl , OMe 

2- pyridylcarbonyl OMe 

3- pyridylcarbonyl OMe 

4 - pyr idyl carbonyl . OMe 



480 



446 



wo 95/14683 PCT/US94/13155 

-241- 

Example R^-V R^^ Y MS - 

Number (M+H)'*' 



747 


4 


-ainidinophenyl 


2-pyridylmethyl-. 
carbonyl 


OMe 


748 


4 


-amidinbphenyl 


3 -py r idy Ime t hy 1 - 
carbonyl 


OMe 




4 


— amidinophenyl . 


4— py ridylmethyl- 
carbonyl 


OMe 


750 


4 


-amidinophenyl 


2-pyridylmethoxy- - 
carbonyl 


OMe 


751 


4 


-amidinophenyl . 


3-pyridylmethoxy- 
carbonyl 


OMe 


752 


4 


-amidinophenyl 


4 -py ridylmethoxy- 
carbonyl 


OMe 


753 


4 


-piperidinylethyl 


benzylcarbonyl 


OMe 


754 , 


4 


- (BOCamidino) phenyl 


benzy 1 oxy ca rbony 1 


OMe 


755 


4 


- (BOCamidino) phenyl . 


n-butyloxycarbonyl 


OMe 


756 


4 


-amidinophenyl 


1-naphthylsulf onyl 


OMe 


757 


4 


-amidinophenyl 


2-naphthylsulf pnyl 


OMe 


758 


4-piperidinylethyl 


n-butyloxycarbonyl 


OMe 


759 


4 


-amidinophenyl 


2-thienylsulf onyl 


OMe 


/DU 


4 


-amidinophenyl 


3 -methy Ipheny 1 - 
sulfonyl 


OMe 


761 


4^ 


-amidinophenyl 


4-f luor ©phenyl - 
sulfonyl 


OMe 


762 


4- 


-amidinbphenyl 


4-methoxyphenyl- ^ 
sulfonyl 


OMe 


763 


4- 


-amidinophenyl 


n-propyl sulfonyl 


OMe 


764 


4- 


-amidinophenyl 


2-phenylethyl- 
sulf onyl 


OMe 


765 


4; 


-amidinophenyl 


4 - isopropylpheny 1 - 
sulfonyl 


OMe 
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Exanple 
Number 



R^-V 



-242- 



3I6 



• Y . MS 
(M+H) 



766 4-amidinophenyl 

767 4-ainiciin6phenyl 

768 4-aiiiidinophenyl 

769 4 - amidinopheny 1 

770 4 -amidinopheny 1 

771 4-amidinophenyl 

772 4-amidinophenyl 



*^.:7'3-rrr :4rand:diinoi3h 



774 . 4-amidinophenyl' 

775 '4-amidinophenyl 

776 ' 4-amidinophenyl. 

777 2-;f luoro-4-amidinb- , 
phenyl 

778 5-amidino-2-pyridyl 

779 5-amidino-2-pyridyl 

780 6-aitiidino-3-pyridyl 

781 6-amidino-3-pyridyl 



782 


4- 


" amidinopheny 1 ~ 


783 


4- 


- amidinopheny 1 


784 


4- 


-amidinophenyl 


785 


4- 


-amidinopheny 1 


786 


4- 


-amidinophenyl 


787 


4- 


-amidinophienyl 


788 


4- 


-amidinophenyl 


.789 


. 4- 


-amidinophenyl . 



3 -phenylpropy 1 - 
sulfonyl 

3-pyridylsulfohyl 

2 - py r idy I'sul f onyl 

n -but ylamihb sulfonyl 
i-butylaminosulf onyl 
t-butylamihosulf onyl 
i -p ropy 1 amino - 
sulfonyl 
i^cy cioh e xyjlaminp- ^ 
sulfonyl 

phenylamino sulfonyl 
benzylaminosulfpnyl 
dimet hy 1 amino - 
sulfonyl 

3- methylphenyl- 
sulf onyl , 
n-butyloxycarbonyl 
3-methylphenyl- 
sulfpnyl 

n-butyloxycarbonyl 

3-methylphenyi- 

sulfonyl 

phenylaminocarbohyl 

benzylaminocarbonyl 

n-butylaminocarbonyl 

n-hexyloxycarbonyl 

n-hexyloxycarbonyl 

isobutyloxycarbonyl 

isobutyloxycarbonyl 

,2-cyclopropylethoxy- 

carbonyl 



.OMe 

OMe 
OMe 
OMe 
OMe 
OMe 
OMe 

-OMe- 



OMe 
OMe 
OMe 

OMe 

OMe 
OMe 

OMe 
OMe 

OMe 

OMe 

OMe 

OMe 

OH 

OMe 

OH 

OMe 



wo 95/14683 

Exanple 
Number 

790 4 -eunidinopheny 1 2-cyclopropylethoxy- OH 

carbonyl. 

791 4-ainidinophenyl 2-cyclopentylethoxy- OMe 

carbonyl 

792 4 -amidinopheny 1 2-cyclopentylethoxy- OH 

carbonyl 

793 4 amidinopheny 1 n -propyl sulfohyl . OMe . 

794 4 -amidinopheny 1 2-methylphenyl- OMe 

sulf onyl 

795 4-aiaidinophenyl 2-benzothienyl- OMe 

sulfonyl 

796 4 -amidinopheny 1 2-benzothienyl- • OMe 

sulfonyl 

797 4 -amidinopheny 1 2, 2, 5, 7, 8-pentamethyl OH . 

3, 4-dihydro-2Hbenzo- 
pyran-6-ylsulf onyl 

798 4-amidihophenyl 3-methylphenylsulf onyl OH 486 



PCT/US94/13155 

-243- 

R^-V R^^ Y MS 

(M+H)'*' 
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Exan^le 
Number 



"244- 
Tablft 2E 




- MS 
(M+H) + 



801 4 -amidinophenyl 

802 4 -amidinophenyl 

803 ^ ' 4 -amidinophenyl 

804 4 ramidinopheny 1 



benzyloxycarbonyl OH 

t-butyloxycarbonyl OH 

n-butyloxycarbonyl . OH 

ethyloxycarbonyl OH 



805 4-amidxnophenyl " 

806 4 -amidinophenyl 

807 4 -amidinophenyl 

808 4 -amidinophenyl . 

809 .4 -amidinophenyl 

810 4 -amidinophenyl 

811 4 -amidinophenyl 

812 4 -amidinophenyl 
'813 4 -amidinophenyl 

814 . 4 -amidinophenyl 

815 4 -amidinophenyl 

816 4 -amidinophenyl 

817 , . 4 -amidinophenyl . 
.818 4 -amidinophenyl 

819 4 -amidinophenyl 

820 4.-amidinophenyl 

821 4 -amidinophenyl 

822 . 4 -amidinophenyl* 



methyloxycarbonyl 

phenylethylcarbonyl 

2, 2 -dimethyl - 

propylcarbonyl 

n-pentyicarbohyl 

n-butylcarbonyl 

propionyl 

acetyl 

methylsulf onyl 
ethyl sulfonyl 
n-butylsul f onyl 
phenyl sulfonyl 
4 -methylpheny 1 - 
sulfonyl 
. , „ . benzylsulf onyl 

' 2 -pyr idylcarbony 1 

3- pyridylcarbonyl 

4 - pyridylcarbonyl 

2- pyridylmethyl- 
carbonyl 

3 - py r idy Imet hy 1 - 
carbonyl , 



OH 

OH \ 

OH 
OH 

; OH : .\ 
OH 
.OH 
OH 
OH 
OH 
OH 

OH 
OH 
OH 

OH * 
OH 

OH 



wo 95/14683 



PCTAJS94/13155 



-245- 



Exanple 
Number 



AS 



MS 
<M+H) 



p 9 


A 
H 


~aiinuxnopn€ny X 












caxoonyx 






A 

*t 


—amidinophenyl 


2 — pyridylmethoxy— , 


, Un 








carbonyl 




DOC 


A 
4 


— axnxcii.nophenyl 


3 — py r idy Ime t hoxy — 


On 








carbonyl 




DOC 


A 

H 


~an\i.dli.nophenyl 


4— pyridylmethoxy—- ' 










carbonyl 




O O T • 

827 


A 

4 


-amidinophenyl 


ben zyloxy carbonyl 


OMe 


828 


4 


-amidinophenyl 


t -buty 1 oxy ca rbony 1 


OMe 


829 


4 


-amidinophenyl 


n-butyloxycarbonyl 


OMe 


830 


4 


-amidinophenyl - ^ 


ethyloxycarbqnyl • 


OMe 


831 


4 


-amidinophenyl 


methyl oxyca rbony 1 • 


OMe 


832 , 


4 


-amidinophenyl 


phenylethylcarbonyl ' 


OMe 


833 


4 


-amidinophenyl 


^2, 2Tdimethyl- 


OMe 








propylcarbonyl 




834 . 


4 


-amidinophenyl 


n-pentylcarbonyl 


OMe 


o ^ c 
835 


A 


-amidinophenyl 


n-butylcarbonyl 


■ OMe 


Bob 


A 

H • 


-amidinophenyl 


propionyl 


OMe 


D "a "7 


A . 


-amidinophenyl 


acetyl 


owe 






-amidinophenyl 


methylsulf onyl - 


owe 




A . 


-amidinophenyl 


ethyl sulfonyl 


owe 


840 


4" 


-amidinophenyl 


n-butylsulf onyl 


OMe 


841 . 


4- 


-amidinophenyl 


phenylsulf onyl 


OMe 


842 


4 


-amidinophenyl 


4-methylphenyl- 


OMe 








sulfonyl 




843 . 


4 


-amidinophenyl ' 


benzylsulf onyl 


' OMe 


844 


4 


-amidinophenyl 


2-pyridylcarbonyl 


OMe 


845 


4 


-amidinophenyl 


3 -py r idy 1 ca rbony 1 


OMe 


846 


4: 


-amidinophenyl 


4 -pyridyl carbonyl 


OMe 



448 
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Example 
Number 



-246- 



MS 
(M+H) 



847 ■ . 4-amidlinophenyl 



848 . 4-amidinbphenyl 



84!9 • 4 -amidinophenyl 



850 4-amidinbphenyl 



851 4 -amidinophenyl 



852 4 -amidinopheny 



• 853 4-piperidinylethyl 

854 4 - ( BOCamidino ) phenyl 

855 4- (BOCamidino) phenyl 

856 4 -amidinophenyl. 
857' 4 -amidinophenyl 

858 4-piperidinylethyl 

859 . 4 -amidinophenyl 
V' 860' 4 -amidinophenyl 

861 4 -amidinophenyl 

8 62 . 4 -amidinophenyl^ It ' . 

.863 4 -amidinophenyl 

864 4 -amidinophenyl 

865' 4 -amidinophenyl 



,2-pyridylmiethyl-. ' OMe 
carbonyl 

3- pyridylmethyl- OMe 
carbonyl 

4- pyridylmethyl-: OMe 
carbonyl 

2- pyridylmethoxy- OMe 
carbonyl. 

3- pyridylmethoxy- OMe 
-Garbohyl 



4 -py ridylmethoxy- 
carbonyl . 
benzylcarbonyl 
benzylpxycarbonyl 
. n-butyloxycarbonyL . 

1- naphthylsiilfonyi 

2- naphthylsulf onyl 
; n-butyloxycarbonyl 

2- thienylsulf onyl * 

3 - me thy 1 phenyl - 
sulfonyl 

4- f luorophenyl- 
sulf onyl ^ ■ 

V , 4-methoxyphenyl- 
sultonyl ' 
n -propyl sulfonyl 
2-phenylethyl- 
. sulfonyl 

4 -i sop.ropy Iphenyl - 
sulfonyl 



OMe 

OMe 

OMe 

OMe^^; 

OMe 

OMe 

OMe . 

OMe 

OMe 

OMe 

OMe . * 

OMe 
OMe 

OMe 
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Example R^-V R^^ Y MS 

Number * (M+H) 





4 




o pnenyxpropyx 










suxzonyx 




oo / 






3""py ndyl sulf onyl 




D O 0 






<^ pyx xoy xsux lonyx 




OD 7 


H ' 


~ainjLclinophenyl • 


n~but.ylaminodul f ony 1 


OMe 


. o / u 


•4 


"^oiuxuiiiopneny X 


i~t>utylaminosulf pnyl 


UMB 


0 1 X 


A • 


aiuj. u X Tiopne ny X 


^ ~}3xit^y 1 amxnosulfony 1 


vjwe 


0 TO 




-anu-dinophenyl 


i-propylamino- 


OMe 








sulfonyl 




o73 


4- 


-amidinophenyl 


cyclohexylamino- . 


OMe 








sulfonyl 




874 - 


4; 


-amidinophenyl 


phenylaminosulf onyl 


OMe 


875 


4- 


-amidinophenyl 


benzylaminosulf onyl 


. OMe 


876; 


4- 


-amidinophenyl 


dime thy 1 amino - 


OMe 








sulfonyl 




Off 


2 


-f luoro-4 -amidino- 


3-methylphenyl- 


. OMe 




phenyl 


sulfonyl 




O / O 


5- 


"amidino-2 -py r idy 1 


n-butyloxycarbonyl 


\ OMe 


o / y 


5- 


-amidino-2 -py r idyl 


3-methylphenyl— 


OMe 








suxzonyx 




O O V 


6- 


-amidino-3-pyridyl 


n^outyj-oxycaxDonyx 


Ajne 


O O X 


6- 


- ami di n o - 3 -py r i dy 1 


j^metnyxpneny X" 










dUXXUIljrX 




882 


4- 


-amidinophenyl 


' phenylaminocarbonyl 


' OMe 


863 


4- 


-amidinophenyl 


benzylaminocarbonyl 


OMe 


884 


4- 


-amidinophenyl 


n-butylaminocarbonyl 


9Me 


885 


* 4- 


-amidinophenyl 


n-hexyloxycarbonyl 


OMe 


886 


4- 


-amidinophenyl 


n-hexyloxycarbonyl 


OH 


887 


4- 


-amidinophenyl 


isobutyloxycarbonyl 


OMe 


866 


, 4- 


-amidinophenyl 


isobutyloxycarbonyl 


OH 


889 


.4- 


-amidinophenyl 


2-cyclopropylethoxy- 


OMe 








. carbonyl 
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ExatipXe 
Number 



jl6 



MS 
(M+H)' 



890 4-amidinophenyl 

891 4-ainidinophenyl 

892 4-amidinophenyl' 

893 4-amidinophenyl 

894 4-amidinophenyl; 



896 ' 4-amidinophenyl 



2-,cyclopropylethoxy- 
. carbonyl , 
2-cyclopentylethoxy- 
carbonyl' 

2-cyclopehtylethpxy-- 
carbonyl. : ; 
n-propylsuif onyi 
2-methylphenyl-. ; ^ 
. sulf onyl ' 
~2^b"en:zpthienyr 



OH 

OMe 

OH 

OMe 
OMe 



~pMe-^ 



897 4-amidinophenyl 



sulfpnyl • . ' 

2-benzothienyl- 

sulfdnyl 

2/2, 5,.7r 8-pentamethyl 
3, 4-dihydro-2Hbenzo- 
pyran-6-y^sulf pnyl^.. 



OMe 



OH 
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Tablfi 3 







— 


■^TT ^ 










r2_r1_v^ 


V / « - 

P 


• 

(VII) 




Ex. 






--F-E< -, ■ 


p h ' 




No. 












171 . 


H 




-C (=0) ^N< 1 


• 1 " '"• ' 


OH 


172 


H 




-C(=^0).-N< 1 




OH 


173 


■ ^ 




-C(H2)-N< 1 


1. . . 


OH 


174 


H 




-C(H2)-N< 1 


2 


OH 


175 


H 


-C(H)=C< 1 


1 


.OH 


176 


H 


HjN Acs' 


-C(H)=C< 1 


2 


OH 


177 - 


H 




-C(=0)-N<. 2 


1. 


OH 


178 


. H 




-C(=0)-N<. 2 


2 


' OH* 


17'9 
180 


H 
H 




-C(H2)-N< 2 
-C(H2)-N< 2 


2 


OH 

' OH- 


181 


. H* 




-C(H)=C< 2 


. ■ 1 . . 


^' OH 


182 


,H 




-C(H)=C< 2 


2 


OH 


183 


H 


d-o- 


, -C(=0)-N< 3 


. 1 


OH. 


184 


H 




-C(=0)-N< 3 


2 


OH 


185 


H 




-C(H2)-N< 3 


1 


OH 


186 


H 




-C(H2)-N< 3 


2 


,0H 


187 


H 




-C(H)=C< 3 


1 


OH 


188 


H 




-C(H)=C< 3 


2 


OH 
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Ex. 


r2 


..r1-v 


-F-E<^ : 




p '"" n * . . ' 




" . No. 














189 


H 




-C (=0) -N< 


1 




OH 


. 190 


*h" 




• ;-C (=0) -N< 


1 


2 " 


OH 


.-'.191 


H ^ 




- "C,<H2)-N< 


'1 


'1 


OH 


192 






-•C(H2)-N< 


1 


' •■ ,'^2 ' ■ 


.OH 


193 


H 




-C(H)=C< 


1 


. 1 ' 


OH 


194 . 






' -C(H)==C< ; 


1 ■ 


2 . 


OH 


195 V 


' H . 




-C(-0)-N< 


•2 




OH 


196 


H 




-C(=0)-N< 


.2 


2 


OH 


• 197 


H 




-G(H9y-N< 


2 


1 


OH 


198 . 


H 




-ciH2)-N< 2 


2 


OH 


199 


. H 




-C(H)=C< 


^ 2 




OH , 


200 


. H 




"C,(H)=C<; 


2 


■ ' -2 , ^ ■ 


OH 


201 






-C(=0)-N< 


•3 




OH 


202 


H 




, -C(=0)-N<- 


3 . 


•■ ... 2 \: " 


OH : ■ 


::'"^203; 


H . 




-C(H2|.-N< 


3 




OH . 


204 


; H 




-C (H2) "-N< 


3 




OH \x 


; ■ 205 






-C(H)=C< 


3 




OH 


. 206 


H; 




-C(H)=C<; 


3 


■ 2 . v''. 


OH . 


207 


Boc 




-C(=0)-N< 


1 




OH ■ 


208 


Cbz 




-C (==0) -N< 


1 ; 




OH ; 


209 . 


H 


-CK. 


-C(=0)-N< 


1 


* 1, ' 


0 r 

0 0 0 


" ■' 210 


H 




, -C(=0)"N< 


1 


1 


" i" 


211 


H 




-C(=0)-N< 


1 


1 




212 


H 




-C (=0) -N< 


1 




■y 

, 0 


213 


H 


-CK. 


-C(=0)-N< 


• 1 


: 1 




, '•- ■ 21'4- " 


H 




-C<-0)-N< 


1 




OEt : 
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Ex . 
No . 


r2 




-F-E< 


P 


n • 




■ 215 


H 




-C (=0)-N< 


1 


2 


OEt" 


216 


H 




-C (H2)-N< 


1 


1 


OEt 


217 


H 




-C(H2)-N< 


1 


2 


OEt 


' 218 


H 




"C(H)=C< 


1 


1 


OEt 


219 


H 




"C(H)=C< 


1 ' . 


2 


.OEt 


220 


H ; 




-C(=0)-rN< 


2 


: 1 


OEt 


221 


■H 




, -C(=0)-N< 




2 


OEt 


222 


H 




(H2 ) -N< 


2 


1 . 


OEt 


223 


H 




-C (H2)-N< 


2 


2 


OEt 


224 


H 




"C(H)=C< 


2 


;1 . 


OEt 


225 


H ^ 




-C{H)=C< 


2 


. 2 


OEt 


226 ' 


H 




-C (=0)"N< 


3 


1 


OEt 


227 


H 




. -C (=0)-N< 


3 


2 


OEt; 


228 


H 




"C (H2 ) -N< 


3 


1 


OEt 


229 


H 




-C (H2)-N< 


3 


2 . 


OEt 




TJ 

n 


"V-TV- 


-C (H) =C< 


3. 


1 


OEt 


231 


H 




-C(H)=C< 


3 


2 


• OEt 


232 


H 




' -C.(=0)-N< 


1 


1 


. OEt 


233- 


H . 




-C (=0)-N< 


1 


2 


OEt 


234 


H 




-C{H2)-N< 


1 


1 


OEt 


235 


H 




-C(H2)-N< 


1 


2 


OEt 


236 


H 




-C(H)=C< 


1 


1 


OEt 


237 


H 




-C(H)=C< 


1 


2 


OEt 


238 


H ^ 




-C(=0)-N< 


2 


1 


OEt 


239 


H 




-C (=0)-N< 


2 


2 


OEt 


240 


H 




-C (H2)"N< 


2 


1 


OEt 




wo 95/14683 PCT/US94/13155 
■ ■ '. -252- 



. Ex. 


r2 




-F-E< 


P . 




Y 


No. 








• * ' 






: 241 


H 




-C(H2)"N< 


2 


.... 

2 


OEt 


242 


H 




-C(H)=C<. . 


2 


1 


OEt 


243 


H 




-C(H)=C< ' 


2 : 


2 


OEt 


" 244 


H 




-C(=0)-N< 


3 


1 


OEt 


245 


H 




-C(=0)-N< 


.3 - 


2 


OEt 


24 6 


H 




-C (H^) -N< 






OEt 


247 


^: 




-C(H2)-N< 


3 . 


: 2 


OEt 


248 


H ; 




-C(H)=C< 


3. ' 


. 1 • 


OEt 


249 


H 




-C_(H)=C<^ 


3 


2 


OEt 


■ 250 


BOC 




, "C (=0) -N< 


1 - 


1', 


:oEt 


251. • 


. Cbz 




^ -C (^0)-N<; 




1. , ■ 


OEt 


373 ;^ 






>C(-0)-N< 


1. 


2 


OH ^ 
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Table 4 



Y 







M-0 /= 


=\ / — 
















pla 






(VIII) 


Example 








y 


Number 










£. ^ £. ■ 


H 
n 






On ■ 


253 






CH2 


OP 


254 . ' 


H 


' -NHCH2)3- 


CH2 


OH 


255 


H 


-•cy . 


0 , 


OH 


256 


H 


-NHCH2)2- 


. 0 


OH 


257 


H . 


-NHCH2)3- 


0 


OH 


258 


Boc 




CH2 . 


OH 


259 


Cbz 




CH2 


. OH 


260 


H 




CH2 


0 1^ 


261 


H 


/~\_ 


CH2 


Q 


262 


H 




CH2 


Me 

p=\ MO 

V 

0 


263 


H 


-0 


CH2 


0 


264 










265 


H 




CH2 


OEt 


266 


H 


-0 


CH2 


OEt 


267 


H 


-0 


CH2 


OEt 


268 


H 


-NH (CH2)2- 


CH2 


OEt 


269 


H 


-NH(CH2)3- 


CH2 


OEt 


270 


H 


-0 


0 


OEt 


271 


H - 


-NH(CH2)2- 


0 


OEt 


272 


H 


-NH (CH2).3- 


0 


OEt 
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Number 

273 Bog "''O" CH2 OEt 

274 . Cbz "O" CH2 OEt* 
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379 



380 



381 



382 



-255- 
Table 5 



Q CTY" 

HN ^ — N'^ ° 



CH2C(=0)Y 





CH2C(=0)Y 



YC(=0)CH^^^O 
O 




•N 

CH2C{=0)Y 



OH 



OH 



. OH 



OH 



Example 


R . 


Y 


MS (ESI) 


Number 






(M+H) + 


375 


CH2C(=0)Y 


OH. 


373 


. . 376 


CH2C(=0)Y 


OH 




.377 


CH2C(=0)Y 


OH 


387 


378 


CH2C(=0)Y 


OH 





wo 95/14683 



PCTAJS94/13155 



-256- 



383 



384 



385 



386 



387 



388 



389 



394 



395 




OH 



415 



— N 

CH2C(=0)Y 

CH2C(=0)Y 

-o 

r 

CH2C{»0)Y 



— N 




-N 



CH2C{=0)Y 




— N 




CH2C(=0)Y 



OH 



OH 



OH 



OH 



OH 



OH, 



OMe 



OMe 



387 



396 



CH2C(=0)Y 




OMe 
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397 O OMe 



CH2C(=0)Y 

398 Q, OMe 




— N 



CH2C(=0)Y 

399 0<&.>^ OMe 




CH2C(=0)Y ^ 

400 . / — -\ ' . OMe 402 

— N NH 

YC(=0)CH2 o 

401 Q OMe 




•N 

N 

CH2C(=OjY 

402 Q OMe 

— N 

CH2C(=0)Y 

403 0^^,„^^ OMe 




-X3- 



CH2C(=0)Y . 
404 OMe, 



-o 



CH2C(=0)Y 

405 ' y — V OMe 

— N 

CH2C(=0)Y 
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406 



407 



'408 



413 



-258- 




.CH2C(=0)Y;, 



— N 0 
CH2C(»0)Y 



-^N 0 
CH2C{=0)Y 



— N 




OMe 



OMe 



OMe 



OEt 



401 



414 



415 



416 



GHiC(=0)Y^ 



CH2C(=0)Y 



CH2C(-0)Y 
6 




■ OEt 



OEt- 



415 



OEt 



— N 



417 



418 



CH2C(=0)Y 
O. 




CH2C(=0)Y 



OEt 



OEt 
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419 / \ ■ OEt 

— N NH 

— YC(gO)C H 2 \- — ^ 



420 Q OEt 




CH2C(=0)Y 

421 Q. OEt. 




— N 

CH2C(=0)Y 

422 '^^^ 



CH2C(=0)Y 

423 OEt 



-o 



CH2C(=0)Y 

424 :/~~\ OEt 



CH2C(=0)Y 

425 OEt 



N— ^ 



CH2C(=0)Y 

426 / \^ OEt 

" . — N . O 

CH2C(=0)Y- 

427 O*. OEt 

>-\ 
— N O 

>_/ 

CH2C(=0)Y 

432 -NHC(CH3)2- OEt, 

CH2C(=0)y 

433 -N(CH2C6H5)- ' OEt 
(CH2)2C(«0)y 
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436 



437 



438 




— N 



CH2C(=0)Y 
— y- CH2C(=0)Y 

CH2C(=0)Y 



OEt 



OEt 



OMe 



387 



387 



387 
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. utility 

— ^ — . Th e compoimds of this inv e ntion' poss o ss ■ 

^ antiplatelet efficacy, as evidenced. by their activity in 
5 standard platelet aggregation assays or platelet, 
fibrinogen binding assays, as/described below. A 
compound is considered to be active in these assays if 
it has an IC50 value of less than , about 1 mM: Platelet - 
aggregation and fibrinogen binding; assays which may be 
10 used to demonstrate the antiplatelet activity of the 
compounds of the invention are described below. • 

/ Platelet Aggregation Assay; venous biood was 

- • . . ■ . - ' ■ ' . ■* ' " ' ■ - . . . . . . ■ ^ . 

obtained, from the arm of a healthy; human donor, who was 
15 / drug- free and aspirin- free for at least two weeks prior 
to blood collection. Blood was collected into 10 mL 
citrated Vacutainer tiibes. The blood was centrif uged 
for 15 minutes at 150 x g at room temperature, ajid 
platelet -rich plasma (PRP) was removed. . The remaining 
20 blood was 'centrif uged for 15 minutes a.t 1500 x g at room 
' .'r temperatuire, and platelet -poor , plasma CPPPJ ; was. removed. 
Samples were; assayed^ on a aggregometer (PAP-4 Platelet 
Aggregation Prof iler), , using PPP as the blank (100% 
transmittance) . 200 jiL of PRP was added to each micro 
25 test txibe, and transmittance was set to 0%. 20 |iL of 
various agonists .(ADP>; collagen, arachidonate, 
. epinephrine , thrombin) were added , to each tube , and the. 
aggregation profiles were plotted (% transmittance 
versus time). The results are expressed .as % inhibition 
30 of agonist -induced pla.telet aggregation. For the IC50 
evaluation,, the test compounds were added at various 
^ concentrations prior to the activation of the platelets., 
Ester prodrugs were preincuJDcLted (10'^ M F.C.) with 
100 lU/ml Pofcine liver esterase (Sigma. Chemical Co., 
35 St. Louis, MO, #E-3128) for 2 hour.s at 37 ^'b. Aliquots 
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are then "diluted in 0.1 M Tris, pH 7.4, .to the desired . 
coneentrations. Aliguots of 20 ^il of the esterase 
pretreated; prodrugs are added to 200 pi of human . 
platelet rich plasma. Samples were placed" in platelet ' 
5 prof iler (aggregometer)' for 8 minutes 'at 37 .*C, followed 
by the addition of 100 iiM Adenosine Diphosphate, (Sigma 
Chemical Co, , St. Louis, MO, JA- 6521) , to induce 
platelet aggregation. Platelet' aggregation was allowed 
to proceed for -5 -minutes ; Percent inhibition is 
10 calculated using percent aggregation in the presence of 
, \ the test compound divided by percent aggregation ' of 

; control, times 100. This value is subtracted - from 100, * 
_~_-yie^ 

performed on a Texas Instruments TI59 ; with an IC50 
15 program. : - - ' - ' - . 

Purified GPIIb/lIIa- Fibrinogen Binding ELISA 

The 'following re^^gent Scare used in the * 
20/^ GPIIb/lIIa- fibrinogen binding ELISA: 

: , purified GPIIb/lIIa' (148.8 pg/mL); - . 

^biotinyiated fibrinogen (- 1 ing/mL or 3000 nM) ; 
anti-biotin alkaline phosphatase conjugate (Sigma 
^ ' no. A7418); ' ' " 

25 flat-bottom, high binc?ing, 96 -well plates 

' (Costar Cat. no. 3590);. ^ ^ ; . 

/ : . phosphatase substrate -(Sigma 104) (40 mg capsuleis) ; 
* ■ bovine serum albuinin^ (Sigma' no ^ -^^^^ ' 

. ^' V Alkaline Phosphatase buffer 0.1 M glycine-HCl, 1 
30 . 'mM MgCl2.6H20^ 1 mM 2nCl2v.pH- 10,4> 

Binding buffer' - 20 mM.Tris-HCl, 150 raM NaCl,, 1 mM ' 

CaCl2.2k20, 0.02% NaN3, pH 7.0; 
Buffer A - 50 mM.Tris-HCl,' 100 mM Nad, 2 mM " ^ 
. . CaCl2.2H20, 0.02% NaNa; . pH 7.4;* " ' • • 

35 ; V buffer A .+ 3.5%. BSA ' (Blocking buffer)-; 
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Buffer A + 0.1% BSA (Dilution buff er) ; 
2N NaOH. 



The following method steps are used in the 
5 GPIIb/IIIa- fibrinogen binding ELISA: 

Coat plates with GPIIb/lIIa in Binding buffer (125 
ng/lOO ;iL/well) overnight at 4 **C (Leave first column 
uncoated for non- specif ic binding) . Cover and freeze 
plates at -7 0 **C until used. Thaw plate 1 hour at room 

10 temperature or . overnight at 4 ^'C, Discard coating 

solution and wash once with 200 |iL Binding buffer per 
well. Block plate 2 hours at, room temperature on shaker 
with 200 ^1 Buffer A + 3 . 5% BSA (Blocking buffer) per 
well. Discard Blocking buffer and. wash once with 200 pL 

15 Buffer A +0.1% BSA (Dilution buffer) per well. Pipet , 
11 jiL of test; compound (lOX the concentration' to be . 
tested in Dilution buffer) into duplicate wells. Pipet 
11 jil Dilution buffer into non-specific and total . . 
binding wells. Add 100 pL Biotiriylated fibrinogen 

20 (1/133 in Dilution buffer/ final concentration = 2 0 nM) 
to each well. Incubate plates for 3 hours at room 
temperature on a plate shaker. Discard assay solution 
and wash twice, with 300 -|iL Binding buffer per well. Add 
100 uL Anti-biotin alkaline phosphatase conjugate 

25 (1/1500 in Dilution buffer) to each well. Incubate, 
plates. for 1 hour at room temperature on plate shaker. 
Discard conjugate and wash twice with 300 51 Binding 
buffer per well. Add 100 pL Phosphatase substrate (1.5 
mg/ml in Alkaline phosphatase buffer) to each well. 

30 Incubate plate at room temperature on shaker until color 
develops. Stop color development by adding 25 2N 
NaOH per well. Read plate at 405 nm. Blank against 
non-specific binding (NSB) well. % Inhibition is 
calculated as 

35 100 - (Test Compound Abs/Total Abs)xl00. 
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Platelet -Fibrinogen Binding Assay: Binding of 
■^25j.f iiijj^inQgen to platelets was performed as described 
by Bennett et al. (1983) Proc Natl . Acad. Sci USA 80: 
2417 -242'2, with some modifications as described below. • 
5 Human PRP (h-PRP) was applied to a Sepharose column for' 
the purification of platelet fractions. Aliquot s of 
platelets (5 X 10^ cells) along with 1 mAf calcium 
chloride were added to removable 96 well plates prior to 
the activation of the human gel purified platelets 
10 (h-GPP) . ' Activation of the hioman gei .^purified. platelets 
was achieved using ADP, collagen, arachidonate, 
'epinephrine, and/or thrombin in the presence of the 

the' activated platelets was separated from the free form 
15 by centrif ugation and then counted on a gamma coiint'er. 
For an IC50 evaluation, the test*- compounds were added at 
various' concentrations prior to the activation of the 
platelets. 

20 : The compounds of Formula I of the present, invention 

may also possess thrombolytic efficacy, that is, they 
are capable of lysing (breaking up) already fprmed'. 
\- platelet-rich fibrin blood clots, and thus are useful in 
treating a thrombus formation, as evidenced by their 
25 activity in the tests described below,' Preferred- 
compounds, of the present invention. for use in 
- thrombolysis ^include^those compounds having van IC50 
value (that ,is, the mblar^ concentration; of the compound 
capable of achieving 50% clot lysis) of less than about 
30 ' 1 pM, more* preferably an IC50 value .of less than about 
^ 0.1 ^iM. ' . ^ 

Thrombolytic Assay : Venous blood was obtained 
• from the arm of a healthy human donor who was drug- free .. 
35 and aspirin free for. at least two\ weeks prior to blood 
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collection, and placed into 10 ml citrated Vacutainer 
tubes. ;The blood was centrifuged for 15' minutes at 1500 

X g at room t o mp e ratur e , and plat e l e t rich pla sm a (PRP) — - 

was removed • To the PRP was then added 1 x 10"^ M of 

. 5 the agonist ADP, epinephrine, collagen, arachidonate", 

'''serotonin or thrombin, or a mixture thereof, and the; PRP 
incubated for 30 minutes. The PRP was centrifuged for 12 
minutes" at 25.00 x g at room temperature. The 
supernatant was then poured off, and the platelets 

10 remaining in the test tube were resuspended in plateiet- / 
poor plasma (PPP) , which ^ served as* a plasminogen source* 
The suspension -was then assayed oh. a Coulter Counter 
(Coulter ElectronicsV. Inc., Hialeah, FL) , to- determine , 
the platelet count at the zero time point. After 

15 obtaining the zero time point, test compounds were added 
at various concentrations • • Test samples were taken at 
various time .points amd the platelets were. counted using 
the Coulter Counter, To determine the percent of lysis, 
the platelet 'couint at a .time point subsequent to the 
_ 2 0 addition of .the test compound was subtracted from the 

platelet count at the zero time point,- and the resulting ■ 
number divided by the platelet count at the zero time 
point. Multiplying this result, by 100 yielded the 
percentage of clot lysis achieved by. the test compound. 

25 For the IC50 evaluation, the test compounds were added 
at various concentrations) and the percentage of lysis 
caused by the test compounds was calculated. ' . • 

The compounds 'of Formula* I of the present invention 
30 are also useful for administration in combination with 
anti- coagulant: agents such as warfarin of heparin, or 
antiplatelet agents such as* aspirin, piroxicam or 
ticlopidine, or thrombin inhibitors such as 
boropeptides, hirudin or argatroban, or thrombolytic 
35 agents 'such as tissue plasminogen activator. 
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anistreplase, urokinase- or streptokinase, , or ■ - 
combinations thereof. 

* The compounds, of Formula I of the present invention 
5 may- also be useful as antagonists of other integrins 
such as for example, the av/p3 or vitronectin receptor, 
■ a4/Pi ,or as/Pi and as such may also have utility in the 
treatment and diagnosis of osteoporosis, cancer^ ^ . 
, metastasis, diabetic retinopathy, rheumatoid arthritis, 
10' inflammation, and . autoimmune disorders. The • compounds 
of Formula I of -the , present invention may be useful for 
the treatment or prevention of other diseases which 

invo lv e ce ll adhesion p ro cesses, in cluding, bu t n ot 

" - lirriiCecl^ to ' inif ammat ' 
15 arthritis, ' asthma, allergies, adult respiratory distress 
syndrome, graft versus, host disease, organ 
transplantat ion, septic shock, psoriasis, eczema, 
contact dermatitis, osteoporosis, osteoarthritas , 
. atherosclerosis,- metastasis, .wound healing, diabetic 
20 retinopathy, inflammatory bowel disease and other . . 
autoimmune, diseases. 

Table A below sets forth the antiplatelet activity 
25 of representative compounds. of the present, invention. 

The indicated compounds were tested for their ability to 
inhibit platelet, aggregation (using . platelet rich plasma 
(PRP)J . -The IC50 value, (the concentration of antagonist 
which inhibits platelet aggregation by 50%, relative to. a 
30 . control lacking the antagonist) is shown. In Table 5 
the IC50 values are expressed as: + + + =.,IC5o.of <10 jiiM; 
+ + = IC50 of 10-50 jllM; + = IC50 Of ,50-100 jllM (^ = 
micromolar) . 
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Table A 



Example ' Number 



Platelet 



Platelet 



4 (isomer A) 
4 (isomer B) 

6 

1 

8 

9 (isomer A) 
9 (isomer B) 
33 
43 
89 
115 
119A (3R) 
il9B (3S) 
12 OA (3R) 
120B (3S) 
120C (3R) 1 1 
166 
189 
190 
27 5 
,276 
27 8 
29 0 ' 
300 
312 
314A (2S) t 
314B (23) ft 
323 
324 



Aggregation Assay Aggregation Assay 
ICi^n (without l£iSO (with esterase) 

- esterase) 
+ + + 

•f + + ■ • ' ■ 

. >100. 

+ + + 

■ + + + 

.>ioo 
+++ ' 

+++ 
+++ 

' +++ . 

+ + + 

■ +++ 
■+++ ■ 

^ ■ "■ ■ +++. 

>100 
+ 

+ + + 
+ + + 
+ + + 
.+ + + 
+ + + 
+ + + 
' + + + 
+ + + 
+ + + 
+ + + 
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326 
.. . 327 (25) 
328 /{2S) '., 

338 .(3S) 

339 (3S) 

340 (3S) 

341 (3S) 

342 (2S) 
344 (3R) 

345 
347 {3R)tt 

348 {3R) 
— r;:;;3:5:0i-7xr 

359 

362 

365 

368 

37 3 

37 lA 

371B 
37 4 (2S) 

37 5* 

377 . 

394 . 
3 .9 4 A t t 

400 

413* 

415 

435 

436 

437 

438 

439 
. 440 

441 



+ . 
+ + + 

+ 
+ + + 
+ + + 



+ + + 
+ + + 

+ + + 
+ + + 



+ + 



. + 

++ + 
++.+ 



+ + + 
+ + + 
+ + + 

:++ + 
-++_+- 
>+ + 
++ + 
++ + 
++ + 

++ + 
++ + 
++ + 



++ + 
+ + + 

++ + 
++ + 
++ + 
+ + + 
'++ + 
++ + 
++ + 
+ + + 



++ + 
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442 ■ +++ 

443 (2S) . +++ 

444 (23) — ' + + + . 

445 . (2S) ' + + + 

446 +++ 

449A +++ 

449B . +++ 

450 ■ ,+ + + 

451 +++ 

452 +++ 

453 . . ' .+ + + 
■ 454 ' . ■ ' *'*"^ 
,455 . /. . \ + + + 

456 : ++ 

. 457 , + + + 

458A + + + ' : ; • 

* 458B , +++ * ' 

460A +++ \ 

460B +++. 

462 ' . + + + / 

464 . +++ 

* 465 ' +++ 
466 

467 +++ . 

468 +++ 

469 - +++ 
47 0 + + +^ 
471 - , +++ . 
47 2 . r . + + + 
473 . +++ 

473A (2S) t +++ 

473B (2S) 1 1 + + + 

, 47 4 ' \ +++ 

475 +++ 
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47 6 
477 
478 
47 9 
.480 
481 ' 
482 
483 
484 
485 
486 
487 
rj7488;" 
489 
490 
49i 
492 
493 
494 
■ ;495 
496 
504 
.505 
506 
507 ■ 
'508 
509 
510 
511 
,'512 
513 
514 
. 515 
-516 
' 517 



+ + + 
+,+.+ 
+ + + 
+ + + 
+ +'+ 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ +'+ 
+ + + 



+ + + " 
+ + + 
+■+ + 
+ + + 
+ + + 
+ + + 
+ + + = 
+ + +\ 
+ + + 
+ + + 
+ + + 

+ + + ' - 
" + + + 
' - +++ ^ 
++,+ 
. +++ ' 
+ + + * ; 
+ + + 
. + + + 
+ + + 

+++ . . :. 
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518 +++ 

519 +++ 

: : -52t) — + + + 

522 . +++ ■ 

.523 + + + 

. 524 +++ 

525 ■ ' • +^+ + 

. . 526" + + + .. : ' ■ 

' 527 ' +++ 

528 +++ 

529 ' ; . +>+ 
. 530 * +++ 

531 ' - +++ 

532 ' -K++ ' , 
533. ' + + + _ 

^534 ; + + + 

535 ' ^ . ■ ■ ^. + + + 

536 ' +++ 

. 537- + + +; : 

538 + + + ' / 

' 539". ' : ' - + + + ' 

■ , 540 '■■*..'',, . . +++■' ■ 

541 - * '\ ' ' ' + + + • - 

. . ,542 ' . • ; ; ++^». 

* 543 • : \ ' + + + 

■ ' 544 • ' +++ 

545 ^ . . 

546 * +++ 

547 - +++ 

548 , - r 

549 . < +++ 

550 +++ 

551 . ^ ' + + + 

552 +++ 

553 +++ 
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■ . - 554 
555 
•556 

587A (2S) tt , +++ 

588 
602 

611 

^ '612 ' ' " _ : 

. 613;., . 
616 '+++. 
. *; 651 ' 
727 

798 , 
829 

* Single diastereomer, racemic 

t S isomer at G5 of isoxa:zoline ring 

tt R isomer at C5 of isoxazoline ring 

Dosage and Formulation 



+ + + 

+ + +, 
.++ + 

+ + + 
+ + + 
++ + 
+ + + 
++ + 

+ + + 
+ + + 

+ + + 
+ + + 



^ The compounds of the present invention can be 
administered in such oral dosage forms as .tablets, , 
capsules ' (each of which includes sustained release or 

10 timed release formulations) , pills, powders, granules, . 
elixirs, tinctures, suspensions, syrups, and emulsions^ 
Likewise, they may also be , administered in intravenous 
. . Jbolus or ■infusion), , Xntraperi toneal , subcutaneous , or 
• intramuscular form, all using dosage forms well- known to 

15 those of ordinary skill in the pharmaceutical arts. An 
effective but non-toxic amount of the compound desired 
can be employed as an ant i -aggregation agent. 

The cdmpoionds of this invention can be administered 
20 by any means that. produces contact of the active agent 
with the agent's site of action, glycoprotein Ilb/IIIa 
, (GPIIb/IIIa) , in the body of a mammal. They can be 
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administered by any conventional means available for lise 
in conjunction with pharmaceuticals, either as 

. individual therapeutic agents or in a nom-hinaf Hn>n- r^f _ 

therapeutic agents, such as a second antiplatelet agent 
5 . such as aspirin or ticlopidine which are agonist- 
specific. They can be administered a.ldne,, . but- generally 
administered with a pharmaceutical carrier selected on 
. the basis of the .chosen route of administration and 
..standard pharmaceutical practice. 

10 The dosage regimen for the compounds of the present 

invention will, of course, vary depending upon known'' 
factors, such as the pharmacodynamic char:acteristics. of 
the particular - agent and its mode and route of 
administration; the species, - age, sex, health, medical 

15 condition, and weight ; of the recipient; the nature and 
extent of the symptoms; the kind of concurrent 
treatment;- the frequency of treatment; the route of 
administration, the renal and hepatic function of the 
patient, and the effect desired. An ordinarily skilled 

20 physician or veterinarian can readily "determine and 

prescribe the effective amount of the drug required to 
prevent, counter, or arrest the progress of the 
condition. 

25 . By way of general guidance, the daily oral dosage 

of. each active ingredient, when used for the indicated 
effects, will range between about 0.001 to 1.000 mg/kg of 
body weight, preferably between, about 0.01 to 100 mg/kg 
of body weight per day, and most preferably, between 

30 about 1.0 to 20 mg/kg/day. Intravenously, the most 
preferred, doses wili range from about 1 to al^out 10 
mg/kg/minute during a constant rate . infusion. 
Advantageously, compounds of the present . invention may 
be administered in a single daily dose, or the total 

35 daily. dosage may be administered in divided doses of' 
two, three, or four times daily. 



SUBSTITUTE SHEET (RULE 26) 



W0 95/14683 P€TyUS94/13155 

■ _ 274 - y . 

. The. compounds for the present invention can be 
administered In intranasal, form via topical use of , 
suitable' intranasal vehicles, or via transdermal routes; 
using those forms of transdermal skin patches wall known 
5- ; to those'of ordinary skill -in that art. To be 

administered .in Xhe form of /a transdermal delivery 
system, the dosage administration will, of course, be 
^ ^continuous .rather than intermittant; throughout the 
dosage regimen'.' 
• 10 ^ In the methods of the present, invention, the 

cpmpoikds herein described in detail can fo^^ the' active 
V ingredient, and are typically administered in admixture 
with suitable. pharmaceutical diluents, excipients, or 

15 materials) suitably selected with respect to -the ' 

intended form of administration, that is, oral tablets, 
capsules , -elixirs , syrups and the^ like , . and * consistent 
' with conventional pharmaceutical practices. 
^ ' For instance, for oral administration in the' form 

.20 of a-tablet or capsule, -the active drug component can be 
,. combined with an oral, non- toxic, pharmaceutically 
Acceptable, inert carrier such -as lactose, starch,, 
sucrose, glucose, methyl callulose, magnesiiam stearate, 
dicalcium phosphate, calcium sulfate, mannitol, sorbitol 
25 . and the like'; for oral administration -in liquid form, 

the; oral drug components can be combined with any oral, 
non- toxic, pharmaceutically acceptable inert carrier ' 
such as ethanol , glycerol , water , and the li^ke . 
Moreover, when desired or necessary; suitable binders, 
30 ■ lubricants, disintegrating agents, and coloring agents, 
can' also be incorporated into the mixture. Suitable 
'binders include starch,- gelatin, natural sugars such as 
glucose or. beta- lactose, V corn sweeteners, natural and 
synthetic gums such ^ as acacia, tragacanth, or sodim 
35 alginate, earboxyiriethylcellulose, polyethylene; gi^^ . . 
■ waxes, and the like. Lubricants us.ed in these dosage - 
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.\ forms include sodium dleate, sodium stearate, magnesium 
stearate, sodium benzoate/ sodium acetate, sodium - 
chloride,, and the lik e - n-j g-i ntf^gral-nrg inrlnrjOj T . Tii-V i mit- 

limitation, starch, methyl cellulose, agar, bentonite, 
5 xanthah gum, and the like. 

The compounds of the present invention can also be 
/administered in the form of liposomie delivery systems,, 
such as small* unilamellar vesicles, large unilamallar 
vesicles, and multilamellar vesicles. Liposomes can be 
10 . formed from a variety. of phospholipids, such as - 

Cholesterol, stearylamine, or phosphatidylcholines. 
, Compounds of the present invention may also be 
. coupled with solxoble polymers as targetable drug 
carriers- Such polymers can include 
15 polyvinylpyrrolidone; pyran copolymer, 
polyhydroxypropylmethacrylamide -phenol , 

polyhydroxyethylaspartamidephenol, or polyethyleneoxide- 
polylysine substituted with palmitoyl. residues. . ' ' 
Furthermore, the compounds of the present invention may 

20 be coupled to a class of biodegradable pjolymers useful 
in achieving controlled release of a drug, for example, 
polylactic acid, polyglycolic acid, copolymers of 
polylactic and polyglycolic acid, polyepsilon 
caprolactone, polyhydroxy butyric acid, polyorthoesters, 

25 polyacetals, polydihydropyrans , pblycyanoacylates, and 
crosslinked or amphipathic block copolymers of 
hydrogels . 

Dosage forms (pharmaceutical compositions) suitable 
30 for administration may contain from about 1 milligram to 
about 100 milligrams of active ingredient per* dosage 
unit. In these pharmaceutical compositions the active 
ingredient will ordinarily be present in an amount of. 
about 0.5-95% by weight based on the. total weight of the 
35. composition. * 
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The active ingredient can be administered" orally, in 
solid dosage forms, such as capsules, tablets,. and 
powders, or . in liquid dosage /forms, such as elixirs,; 
syrups, and suspensions . It. can . also be administered 
5 parenterally, in sterile liquid dosage forms*. 

Gelatin capsules may contain the active ingredient 
. .. and powdered carriers, such as lactose, starch, . " 

cellulose derivatives, magnesium stearate, stearic acid, 
_ and the like. Similar diluents can be used to make 
10 . compressed tablets. Both tablets, and capsules can be 

manuf actured, as sustained release products to provide V 
' for continuous relesLse of * medication over a period of 
hours. Compressed tablets can be sugar coated or film 
. . ■-^^^oa:ted^ to^^mask^any^unpieasaht^ tas te^^cuid^^ ' ^ r^:^^-^:^ ^ - 

15 tablet from the atmosphere, or ^ enteric coated for ■ / . 
■ / ■ selective disintegration in the. gastrointestinal tract . 

Liquid- dosage. forms ;f or oral administration can ^/ 
^contain coloring and flavoring to increase patients 
:. • acceptance. ; - 

20 ^ m general, water, a suitable oil, saline, aquepus 

dextrose (glucose) , and related sugar solutions and 
glycols such as propylene glycol or polyethylene glycols 
are suitable carriers for ..parenteral solutions. 
Solutions for .parenteral administration preferably 
'25 contain a water soluble salt of the* active ingredient, 
suitable stcLbilizing agents, and if necessary, buffer 
siibstances. Antioxidizing agents such as sodium' 
bisulfite, sodium- sulfite, or ascorbic acid, -either 
alone or combined, are suitable stabilizing agents\ 
' 30 Also used are citric acid and its salts' and sodium EDTA. .. 
In addition, parenteral solutions can contain 
preservatives, such as benzalkonium chloride, -methyl- or 
propyl -parabeh, and chlorobutanol. ' 
Suitable pharmaceutical carriers are described in . 
. - 35. Remington's Pharmaceutical Sciences , Mack Publishing ; . 
Compaidy, a standard' reference text in this field. 
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Representative useful pharmaceutical dosage- forms 
for administration of the compounds of this invention 
can be illustrated as follows: . [ 



Capsules 

5 A large number of unit capsules are. prepared by 

filling standard two-piece hard gelatin capsules each 
with 100 milligrams of powdered active ingredient, 1.50 
milligrams of lactose,- 50 milligrams of cellulose, and 6 
milligrams magnesium stearate,, 
10 Soft Gelatin Capsules 

A mixture of active ingredient in a digestable 
oil such 'aS":Soybean oil, cottonseed oil or oliye. oil is - 
prepared and injected by means of a positive 
displacement pump into gelatin to form soft gelatin 
15 capsules containing 100 milligrams of the active, 
ingredient. The" capsules are washed ' and dried. 
Tablets 

A large number of tablets are prepared by ' 
conventional procedures so that the dosage unit was 100 
20 milligrams of active ingredient, 0.2 milligrams of 

colloidal silicon dioxide, 5 milligrams of magnesixom 
stearate, 27 5 milligrams of microcrystalline cellulose, 
11 milligrams of starch and 98.8 milligrams of lactose. 
Appropriate coatings may be applied to increase 
25 palatability or delay absorption. 
Injectable 

A parenteral composition suitable for 
administration by injection is prepared by stirring 1.5%. 
by weight , of active ingredient in 10% by voliame 
30 propylene glycol and water. The solution is made 
isotonic with sodium chloride and sterilized. 
Suspension 

An aqueous : suspension is prepared for oral 
administration so that each 5 mL contain 100 mg of. 
35. finely divided active ingredient , . 200 mg of sodium 
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' carboxyinethyl cellulose, 5 mg of sodium benzoate, i.O g 
of sorbitol splution, U.S. P., and 0.025 mL of vanillin. 

/ The compounds of 'the present invention may be 

5 administered in combination .with a second therapeutic 
agent selected from: an.anti-coagulant agent such as 
warfarin or heparin; an anti-platelet agent such as. 
aspirin, piroxicara or ticlopidine; a thrombin inhibitor 
such as a boropeptide thrombin inhibitor, .or hirudin; or 
10 a thrombolytic . agent such. as plasminogen activators, 
such :as tissue plasminogen actiyatpr, anistrieplase, 
urokinase or streptokinase . The compound of Formula 
and such second therapeutic agent can be administered 
^'^T r ^-r^r^^^^^Q^^Q^yjQj^: ^3- a phy s ical-^ eombinat ion- in- a -single--- v.— 

. . 15 • , dosage unit, in any dosage form and by various routes 9f 
- administration, as described above. ^ 

The. compound of Formula I may be formulated . 
together with the second therapeutic agent in a single 
dosage xinit (that is, combined together in one capsule, 
20 tablet, powder, or. liquid, etc.). When the compound of 
Formula I and the second therapeutic agent are not 
formulated together, in a single dosage .unit , the . 
compound of Formula I and the second' therapeutic agent 
(anti- coagulant agent, anti-platelet\agent, thrombin 
'25' inhibitor, and/ or thrombolytic agent) may be ^ 

administered essentially at. the same time,, or. in any 
order; for example the compound of Formula I may be 
- • administered first, followed by administration of the.^ 

. second agent (anti-coagulant agent, anti-platele.t agent, 
30 thrombin inhibitor, and/or thrombolytic agent) . .When ^ ' 
. not administered at the same time, preferably the 
administration of the compound of Formula I and the 
, second therapeutic agent occurs less than about one hour 
' apart . . . 
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A preferable route of administration of the 
compound of Formula I is oral. .Although it is 

preferabl e that f hP rnmprmnri nf Fn-rtrml n T an ri e ^^r . ^qiQ 

therapeutic agent ( ant i -coagulant agent , anti-platelet 
5 agent, thrombin inhibitor, and/or thrombolytic agent) 
are both administered by the same route (that is, for 
example, both orally), if desired, they may each be 
administered by different routes and in different dosage 
forms (that is, for example, one component of the 

10,. . combination product may be administered orally, and 
another component may be administered, intravenously) , 

The dosage of the compound of Formula I when 
administered alone or in- combination with a second 
therapeutic agent may vary. depending upon various 

15 factor's such as the pharmacodynamic characteristics of 
the particular agent and its mode and route of . v 
administration, the age, health and weight of the 
recipient, the nature and extent of the symptoms', the 
kind of concurrent treatment, the frequency of - 

20 treatment, and the effect desired, as described above. 

Although the proper dosage of the compoxand of 
Formula I when administered in combination with the 
second therapeutic agent will be readily ascertainable 
by a medical practitioner skilled in the art/ once armed 

25 with the present disclosure, by way of general guidance, 
where the compounds of this invention are combined with 
anti- coagulant agents, for example, a daily dosage may 
be about 0.1 to 100 milligrams of ' the compound of 
Formula I and about 1 to 7 . 5 milligrams of the anti - 

30 coagulcuit, per kilogram of patient body weight; For a 
tablet dosage form, the novel compounds of this 
invention generally may be present in an amount of about 
1 to 10 milligrams per dosage unit, and'the anti- 
coagulant in an amount of. about 1 to 5 . milligrams per 

35 dosage unit. 



SUBSTITUTE SHEET (RULE 26) 



wo 95/14683 



280 



PCTAJS94/13155 



Where the , compoimds of Formula I are 
administered in combination V7ith a second anti-platelet 
.. agent, by way of general guidance', typically a daily-, 
■ - • ■ dosage may be about 0,01 to 25 milligrams , of the . 

5 compound of Formula. .! and about 50 to 150 milligrams of 
the additional anti-platelet agent, preferably .about. 0.1 
to 1 milligrams of the compound of Formula/ L and about 1 
. / , to '3 milligrams of antiplatelet agents, per kilogram of 

patient body .weight; 
10 . Further, by. way of general' gruidance, wher^ the . 

compounds of Formula I . are adminstered in combination 
. with thrombolytic agent typically a daily dosage may be 
about 0,.l to .1 milligrams of the compound of -Formula I, 

15' the thrombolytic, agent's, the usual dosage of the 

thrombolyic agent when administered alone may be .reduced 
- - by about 70-80% when administered/ with a compound of . 

' Formula !• ' ; . ■ . 

Where two. or more^pf the foregoing second- : 
20 therapeutic agents are administered with the compound of 
Formula' I , generally the amount of each component in a 
typical daily dosage and typical dosage.- form may be 
reduced relative to , the usual dosage of the agent when 
administered alone, in view of the additive or 
' 25 synergistic effect of the therapeutic agents when 
administered in combination. 

.Particularly when provided as a single dosage unit, 
- - the potential- exists for a chemical interaction between 

. the combined active ingredients... For this reason, when 

30 the compound of Formula I and a second therapeutic agent 
are combined in a single dosage unit they are formulated 
such that although the active ingredients are combined 
in a single dosage unit, the physical contact between 
the, active ingredients is minimized (that is, reduced) . 
35. For example,, one active, irigredieht.may.be enteric 
coated. By enteric coating one of the active 
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ingredients, it is possible .not only to minimize the 
contact between the combined active ingredients, but 

also, it is possible to control the release nf nnp of 

thesie components in the gastrointestinal tract such that 
5 one of these components is not released in the stomach 
but rather is released in the intestines.' One of the. 
.active ingredients -may also be coated with a sustained- 
release material which effects a sustained- release 
throughout the • gastrointestinal tract and also serves to 
•10 minimize- physical contact, between " the combined active 
ingredients. Furthermore , the sustained- released 
component can be additionally enteric coated such that 
the release of this component occurs only in the 
intestine. Still another approach would involve the 
15 formulation of a combination product in which the. one 
component is coated with a sustained and/or enter.ic 
release polymer, and the other component is . also; coated 
with a polymer such as a lowviscosity grade of . 
■ hydroxypropyl methylcellulose (HPMC) or other 
.2,0 appropriate materials as known, in. the art, in. order to 
further separate the active components. The polymer 
coating serves to form an additional barrier to 
interaction with the other component. 

These ais well as other ways of minimizing 
25 contact between the components ,of combination products 
of the present invention, .whether administered in a 
single dosage form or administered in separate forms but ^ 
at the same time by the same manner, will be readily 
* apparent to those skilled in the art, once armed with 
30 the present disclosure. 

The present invention also includes pharmaceutical 
* 'kits useful, for exconple, in the inhibition of platelet 
aggregation, the^ treatment of blood, clots, and/or the"^ 
35 treatment of thromboembolic disorders, which comprise . 
one or more containers containing a pharmaceutical 
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- composition comprising a therapeutically effective 
amourit of a compoiind .of -Formula - I . Such kits may 
' further include, if desired; pne or more.'Of various 
. conventional pharmaceutical. kit components, such as, for 
5 . example, .containers with one .or more pharmaceutically 
acceptable carriers, , additional containers,- etc. as 

will be readily apparent ^tp. those skilled; in the art. . 

Instructions, either .as inserts. or as labels, indicating. 
/ quantities of the comporients to be administered, 
10 guidelines for administration, and/.or guidelines for 
. /mixing the components, may also be ;ineluded in the kit . 

in the pres^ent disclosure it , shoiild be understood . 
that the specified materials and conditions are 

15 unsriecif ied -materials and conditi^^^ are not' excluded; so 
long, as - they do not prevent the benef its of the 
"invention from being realized;. ' 
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CLAIMS 

5 • ■ • . ' 

WHAT IS CLAIMED IS: 

1. A compound of Formula I: 



10 




or pharmaceutical ly acceptable salt form thereof 
wherein:. 

15 b is a single or doiible bond; 

rA is selected f rom r2 (r3) n (CH2) qZ- , 

r2 (R3) N(R2N=) CN(R2r(CH2)gZ- , piperazinyl - (CH2 ) q2 - or 




20 • - 

Z is selected fromO, S, S(=0), or S (=0)2; 

r2 ajid r3 are independently selected from: H, Ci-Cio 
alkyl, C2-C6 alkenyl, C3-CJ.1 cycloalkyl, C4-C11' 

25 cycloalkylalkyl, Cg-Cio aryl, C7,-Cii arylalkyl, 

C2-C7 alkylcarbonyl , Cg-Cio arylcarbonyl , C2-C10 
alkoxycarbonyl , C4-C11 cycloalkoxycarbonyl , C7-C11 
bicycloalkoxycarbonyl, Ce-Cio aryloxycarbonyl, 
aryl(Ci-Cio alkoxy) carbonyl, Ci-Ce ' 

30 ' alkylcarbonyloxy (C1-C4 alkoxy) carbonyl, Cfi-Cio 
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arylcarbonyloxy ( Ci - C4 alkoxy) c'arbonyl , . C4 - Cia 
cycloal]cylcarbonyloxy(Gi-C4 alkoxy) carbonyl ; . 



10 



U • is selected from: 
a single bond, - 

- (C1-C7 alkyl) 
- - ( G2-C7^ alkenyl) - ' : , 

, - (G2-C7 alkynylH ,. _ - " : 

.-(aryl)- substituted with 0-3 R^^, or 
-(pyridyl) - substituted .with .0-3 R^^; 

. V is selected from: ' - ^ 

a single 'bond; 

- - ^ ' ?^^( cr^e7^a:ikyM^^- : --^siabsti-tuted-^ith^3: . gr oi8)s.:,^^. 

15 ^independently selected from R^ or R*^; 

- (C2-C7 alkenyl) substituted with ,0-3 groups 

independently selected f rom R^ or r'^;. 

- (C2-C7 alkynyl) siibstituted with 0-2 groups 

independently selected from ;r6 . or R'^; • 
20 - l : - (aryl) V, substituted with 0-2 groups . 

independently selected from R^ or R*^; 
- (pyridyl) substituted with 0-2 groups 
independently selected' from r€ or- R"^ ; or^^^ 

- \pyridazinyl) - , siabstituted with 0-2 groups 
' 25 independently, selected from R^ or R*^; 

W is selected from: 
' ' * a single bond; ....... : v . . 

-{C1TC7 alkyl)-,. ' 
30' " -(C2-C7 alkenyl)-, ^ ; ' 

.'. . -(C2-C7 alkynyl) or - • 

: - (C(R5)2)nC{-0)'N(R5a) , ' 

X "is selected from: • . ^ 

35 V . a single bond; / 



SUBSriWE SHEET (RULE 26) 



wo 95/14683 PCTAJS94/131S5 

285 

" - (C1-C7 alkyl) - , substituted with 0-3 groups 
. independently selected from R^, . R® "or R^.^; 
' - (C2-C7 alkenyl) -/ substituted with n-:^' g-rrmps _ 



10 



independently selected from R^, R® or R^^; 
" (C2-C7 alkynyl) • , substituted with 0-2 groups 
independently selected , f rem R^, R® or R^'*; or 



Y is selected f rom . hydroxy , 'Cj. ,to Cxo alkyldxy, C3 to 
.Cii cyclbalkyloxy, Cg to Cio aryloxy, C7 to .Cii 
aralkyloxy, C3 to Gio ;alkylca.rbonyloxyalkyloxy, C3 
to Cio alkoxycarbonyloxyalkyloxy,. C2 .to C^o I 
alkoxycarbonylalkyloxy, . C5 to Cio 
15 cycloalkylcarbonyloxyalkyloxy, C5 to Cxo ' 

cycloalkoxycarbonyloxyalkylpxy , C5 to Cio ^ 
cycioalkoxycarbonylalkyloxy, C7 to Cn 
^: aryloxycarbonylalkyloxy, Ce to C12 

aryloxycarbonyloxyalkyloxy, Cg -to C12 
20 arylcarbonyloxyalkyloxy , C5 to Cio 

alkoxyalkylcarbonyloxyalkyloxy, C5 to Cio (B-alkyl- 
1, 3-dioxa-cyclopenten-2-one-yl)inethyloxy, Cio- to C14 
( 5 - aryl - 1 V3 - dioxa - eye lopenten - 2 - one - yl ) methyloxy ; . 
or (r2) (r3)n- (Ci-Cio alkoxy) . 

25 ■ ' ' ■'■ ' , ' 

^ R^ and R^^ are independently selected from'H, Ci-Cio 
alkyl, hydroxy, Gi-Cio alkoxy, nitro, Ci-Cio 
alkylcarbonyi; or -N(R^2)r13. 

30 r5 is selected from H, Ci-Cg alkyl, C2-C6 alkenyl, C3-C11 
cycloalkyl , C4 - Cn cycloalkylmethyl , . Cg - Cib aryl , 
C7-C11 arylalkyl, or Ci-Cio alkyl substituted with 
0-2 R*^; 
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R5a is. selected from hydrogen, hydroxy, Ci to Ce alkyl, 
. ' C2 to .C6 alkenyl,. C3 to Cii cycloalkyl, C4 to Cii ^ 
cyGloalkylmethyl , Ci-Ce 'alkoxy;; benzyloxy, Cg to Cio 
airyl, he'teroaryi , . heteiroarylalkyl,^ 
"arylalkyl, adamantylmethyl or . CirGio alkyl , 
substituted with' 0-2 R*?^; 

; alternately,,. r5 and. R^^ can be taken, togetlier. to be 3-^ 

azabicyclononyl, l-piperidinyl, 1-morpholinyl or .1- 
' , . piperazinyl-, each being optionally substituted with 
Ci.-Cg alkyl ; C6-Cio aryl, 
. aryialkyl/':'Ci-C6, alkylcarbo^^ 

15 arylalkpxycarbonyl, CirCg. alkylsulf onyl- or Ce-Cio. . 

aryisulfonyl; ' / : ■ ' . ' , ' > 

R5b is selected from Ci-Ce alkyl, C2-e6 alkenyl, C3-C11 
cycloalkyl, C4-C11 cycloalkylmethyl, Cg-Gio ^^ryl, 
'20 : C7-C11' arylalkyl, 'or Ci-ti6. alkyl substit^^ with' 

- ■ 0-2. R^^; ' ".:-"*^'-' ' ^ ' '^r 

: \ r6 is selected from .H,-. Gi-Cio alkyl, '.:hydrpxy, C^ 

• /alkoxy, nitro, Ci-Cio alkylcarbonyl, -N(R^2)r13., 
25 cyano, halo, CF3/ CHO> COsRV C(=ojR5a, cONRSRSa, 

, 0C{=0)R5a, . oC(=0)OR5K pR^a, 0C(=0)NR5R5a, oCHsGOsR^, 
CO2GH2CO2R5, Nbs,- NR5ac (=0) R5a, NR^ac (=0) ORS^^, 
NR5ac (=0) NR5R5a NR5aSp2R5 / S (0) pR5a^ 

. ■ . \ S02NR5R5a, .C2 to Ce alkenyl, G3 to Gn ■ cycloalkyl,- 
30 G4 to Oil cycloalkylmethyl; , 

Ge to Cio aryl optionally substituted with 1-3 
: groups ''selected- from halogen, Gi-Ce alkdxy,. G^^ 

alkyl, CF3, S(0)mMe, or -NMes; 
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C7 to Cii arylalkyl, said aryl being optionally 
substituted with 1-3 groups selected from halogen, 

' ^ • CtC^ alkOXV , C.i'C ^ alVyl, PFj , .^^0)^^^^, nr -MM O n ^ 



5 methylenedioxy when is a substituent on aryl; or 

a 5-10 membered heterocyclic ring containing 1-3 N, 
O, or S heteroatpms., wherein said heterocyclic 
ring may be saturated, partially saturated, or 
10. fully unsaturated, said heterocyclic ring 

being substituted with 0-2 R*' ; 

R^^ is selected from C1-C4 alkyl, C1-C4 alkoxy, .halo, 

CF3, NO2, Oi: NR^2r13. 

15 . ^ ' ■ . ,. ■ : \ : 

R*^ is selected from H, Ci-Cio alkyl, hydropcy, Ci-Cio 
alkoxy, nitro, Ci-Cio alkylcarbonyl, -N{r12)r13. 
cyano, halo, CF3, CHO, C02R^, C (=0) R^a, cONRSRSa/ 
0C(=0)R5a, 0C(=0)0R5h QRSa^ 0C(=0)NR5R5a^ OCH2CO2R5, 

20 CO2CH2CO2RS, NO2, NR5ac(=0)R5a, NR^ac (=0) OR^b, 

NR5aG(=0)NR5R5a^ NRSasOsNRSRSa^ NR5as02R^, SCOpR^a, 
S02NR5R5a^ C2 to Ce alkenyl, C3 to Cn cycioalkyl, 
C4 to Cxi cycloalkylmethyl, Cs to Cio aryl, or C7 to 
Cii arylalkyl; - 

25 . / ' \ 

R^ is selected from: 

■ ;* R^; ^ ■ ^ - 

Ci-Cio alkyl, substituted with 0-3 R^; 
30 C2-C10 alkenyl, substituted with 0-3 R^; 

C2-C10 alkynyl, substituted with 0-3 R^; 
C3-C8 cycioalkyl, sxabstituted with 0-3 R^; 
C5-C6 cycloalkenyl, substituted with 0-2 R^; 
aryl, substituted with 0-2 R^;. 
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5-10 membered heterocyclic ring containing 1-3 N,. 
0, or S heteroatoms ; wherein said heterocyclic 
' . ^ ■ ring may be saturated, partially saturated,, or 
•fully unsaturated, said heterocyclic ring 
: _5. / being substituted \ 

Ri2.and R^3 are independently H/ Ci-Cio alkyl, Gi-Cio 
alkoxycarbonyl , Ci-Cio- alkylcarbonyl, Ci-Cio ^ 
- alkylsulfonyl, aryl(Ci-Cio alkyl) sulf onyl, ■ ; 

10 arylsulfonyl, aryl, C2-C6 alkenyl, 03- Cn 

cycloalkyl, C4-Cii.cycloalkylalkyi; Gv-tn 
^ . arylalkyl,. C2-C7 alkylcarbonyl, C7-C11 aryl car bony 1, 
C2-C10 alkoxycarbonyl, C^-Cn cycloalkoxycarbony l, 

15 ^ ; /aryloxycarbonyl, heteroarylcarbonyl , 
' heteroarylalkylcarbonyl or 
aryl ( Ci - Cio alkoxy ) carbonyl ; 

Ri4 is selected from H, Ci-Cio .alkyl , C2-C10 alkenyl, 
' 20 ■ . C2-C10 alkyriyl, 'Ci-Cio; alkoxy,- aryl, heteroaryl or 
: . Ci-Cio aakoxycarbonyl, .CO2R5 or -C (=0)N (r5) R^a,. 

R^5 ^ is selected from.: , ^ • 

' ' '/ . '■' ^ ' ' ■■ .- •' 

25 ■■ R^;'- : ' l\ ■ \ / 

Ci-Cio alkyl; substituted with 6-8 R^; 

C2-C10 alkenyl, substituted with 0-6 R^; . ; 

Ci-Cio al^o^' substituted with' 0^6"'R^^^ " 

aryl, siobstituted with 0-5 R^; 
30 5-6 meinbered heterocyclic ring containing 1-2. N, 0, 

or S heteroatoms, wherein said heterocyclic 
ring may be saturated, partially saturated, or 
fully unsaturated, said heterocyclic ring 
being substituted with 0-5 R^; 
"35 Ci-Cio alkoxycarbonyl substituted with 0-8 R^; . 

C02R5; or . 
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-C(=0)N(RS)R5a; 



25 



or R^^ is present; * " . 



n' 


is 


0-4 


q 


is 


2-7 


r 


is 


0-3 



provided that n, g, and r are chosen such that the 
10 number of in- chain atoms between and Y is in the 

range of 8-18.. 

- 2. A compound of Claim 1 of Formula II: 

O 

15 N'O (iij 

wherein: . , 

R^ is selected from R2HN(CH2)qO.- , . \ ' . 
20 r2hN(r2n=) CNH (CH2)qO- , . piperazinyl- (CH2) cxO- , or 



r2 is selected from H, aryl(Ci-Cio alkoxy) carbonyl, 
Ci-Cio alkoxycarbonyl; 

R^ is selected from H, Ci-Cio alkyl,. C2-C10 alkenyl, 
C3-C8 cycloalkyl, C5-C6 cycloalkenyl , aryl, 5-6 
membered heterocyclic ring containing 1-2 0, or 
S heteroatoms, wherein said heterocyclic ring may 
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be saturated, partially, saturated/ or .fully 
unsaturated; 

r6 and R"^ are selected from Ci-Cio alkyl> hydroxy, , 
5 Ci-Cio alkoxy, nitro, Ci-Cio alkylcarbonyl, ' 

-N(R^2)R^^, cyano, or halo. 

3. A compound of. Claim 2 wherein: 

10 X^: is selected from; . ' > 

a single bond; 

- (C1-C7 alkyl)- , -substituted with 0-2 groups. 
■ independently selected from R^, R^ or R^^; ■ 

^ ' V ( cl - 
15 independently selected from R^, R^:or R^*; 

-(C2-C7 alkyhyl)", siibstituted with 0-2 groups 
independently selected from R^, R® or R^^; 



20 



25 



r8 is selected from H, Ci'Ce alkyl, C2-C6 alkenyl, : 
C3-C8 cycloalkyl, Cs-Cg cycloalkenyl, aryl, 5-6 . 
membered heterocyclic ring containing[ 1-2 N, 0, or 
S heterbatoms,. wherein said heterocyclic ring may 
be saturated, partially saturated, or , fully ' 
lonsaturated . 

,4, A compound of Claim 2 wherein: 
R^ is 




30 



V ' is: phenyl ene or pyridylene; 
n is 1 or 2 ; . 
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X is - (C1-C2) alkyl- substituted with 0-2- 

Y is selected from:' 
5 hydroxy; 

Ci to Cio alkoxy; 
methylcarbonyloxymethoxy- ; 
ethylcarbonyloxymethoxy- ; 
t-butylcarbonyloxymethdxy- ; 

io . cyclohexylcarbbnyloxymethoxy- ; 

1- (methylcarbonyloxy) ethoxy- ; . 

1- (ethylcarbonyioxy) ethoxy- ; 

1- (t-butylcarbonyloxy) ethoxy- ; 

1- (cyclohexylcarbonyloxy) ethoxy- ; ... 
15 i-propyloxycarbonyloxymethoxy- ; 

t-butyloxycarbonyloxymethoxy- ; . 

1- (i-propyloxycarbonyloxy) ethoxy- ; , — 

1- (cyclohexyloxycarbonylpxy) ethoxy- ; 

1- ( t-butyloxycarbonyloxy) ethoxy- ; 
20 dimethylsuninoethoxy- ; 

diethylaminoethoxy- ; 

(5-methyl-l, 3-dioxacyclopenten-2-on-4-yl)methoxy- ; 
(5- ( t-butyl) -1/ 3-dioxacyclppenten-2-on-4- 
yl) methoxy- ; 

25 (1,3- dioxa - 5 - phenyl - eye lopent en - 2 - on - 4 - y 1 ) me thoxy - ; 

.1- (2- (2 -methoxypropyl) carbonyloxy) ethoxy- ; 

r4 is -NR12r13. . , 

'30 is .H, . C1-C4 alkoxycarbonyl , Ci-C4 alkylcarbonyl , 

C1-C4 alkylsulfonyl, arylalkylsulf onyl, 
. arylsulf onyl, benzyl, benzoyl phenoxycarbonyl , 
benzyloxycarbonyl , arylalkylsulf onyl, . ' 
pyridylcarbonyl , or . pyridylmethylcarbonyl ; 

35 . 

Ri3 is H. 
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, 5. A compoxind of Claim. 1, or a pharmaceutically 
acceptable salt form thereof, selected from: 

5 5 (i?,^) -3r.[ [4- (2-piperidin-4-yl)ethoxyphenyl] isoxazolin- 

.5 -yl] acetic acid; , 
5 (J?,5).-i^- (butanesulfonyl) -L- {3- [4- (2-piperidin-4- ,^ 

yl) ethoxyphenyl] isoxazolin-5-yl}glycine; - 
5 -i\r- (a-toluenesulfonyl) -L- {3- [4- (2-piperidin-4- 

V 10 * yl) ethoxyphenyl] isoxa20lin:5-yl} glycine; 

' S {R,S) -i^-'[(benzyloxy)carbo'nyl],-L- {3„-:[4- (2-piperidin-4- 
' yl) ethoxyphenyl] isoxazb.lin-5-yl}glycine; 
5(i2,5) -N- (pentanoyl) -lM3- r4v(2-pipeMdin-4-yl)ethox- : . / 

5{R,S) -3- { [4- {piperidin-4-yl)methbxyphenyl]isoxazolin-5- 

yl} propanoic acid; 
2 -5 (i?,S) ^2^- (butanesulfpnyl)amino.- {3M4- (ipiperi^^ 

4 -yl)methoxyphenyl]isoxazolin- 5 -yl} propanoic acid; 
2 (R,S) ' 5 {R,S) -N' (a-toluenesuifonyl) amino- {3- [4- (piperi- 
din- 4 -yl) methoxyphenyl] isoxazolin- 5 -yl} propanoic 

". " acid; ■ ; ' i ' >-',' 

2 {R, S) - 5 (-R; 5) -N- l (benzyloxy)-.carbonyl]. amino - { 3 - [4 - (piper- : 
idin- 4 -yDmethoxyphenyl] isoxazolin- 5 -yl} propanoic , 

acid; 

2 {R,S) -5{R,S) -N' (pentanoyDamino- {3- [4- (piperidin-4- 
- yDmethoxyphenyl] isoxazolin- 5 -yl} propanoic acid, 

e: A compound of Formula- 1: 

R^4b o 

3^ -7— W-X— V 
R^-U-V-^^O Y 

or a pharmaceutically acceptable salt form thereof 
wherein: , , 
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b is a single or double bond; 



is selected f rom R2a(R3)N-^ r2 (r3) n(r2n=) c- , 

5 R2a(R3)N(CH2)QZ-; R2 (r3 ) N (r2n=) C (CH2 ) gZ - , - 

r2 (r3)N(R2n=) CN(R2) - , „ • 

(CH2)nZ* . - . 






or 



^(CH2)nZ- 



(CH2) 

10 /r^r^n 



' Z is selected from: a bond, O, S, S (==0) , S (=0) 2 ; 

r2 and r3 are independently selected from:. H, Ci-Cio 
15,. alkyl, C3-C6 alkenyl, C3-C11 cycloaDcyl, C4-C11 

cycloalkylalkyl, Cg-Cio aryl, C7-C11 arylalkyl, C2-C7 
alkylcarbonyl, C7-C11 arylcarbonyl, .C2-C10 
alkoxycarbohyl , C4-C11 cycloalkoxycarbonyl, C7-CX1 
bicycloalkoxycarbonyl, C7 -Cn aryloxycarbohyl, 
20 aryl(Ci-Cio alkoxy) carbonyl, Ci-Cg . 

alkylcarbonyloxy {C1-C4 alkoxy) carbonyl, Cg-Cio 
arylcarbonyloxy (C1-C4 alkoxy ) carbonyl , C4-C11 
cycloalkylcarbonyloxy {C1-C4 alkoxy).carbonyl'; 

25 R2a is R? or r2 {r3*)N(r2n=) C- ; ' . 

U is selected from: 
a single bond, 
- (C1-C7 alkyl) 



SUBSTITUTE SHEET (RliLE 26) 



W095/14683 PCr/US94yi3155 

' ■• 294:.: •, 

v(C2-C7 alkenyi)-, . ... 

: - {C2-C7 alkynyl) - , , ^ ' 

(aryl) - substituted with 0-3 R^^, or 
; - (pyridyD - sulistituted with 0-3 R^^; 

■5- . ' . ' : ■ ■ ' ■ - - ■ / ■ 

V . is selected from: 
a single" bond; 
- V - (C1-C7 ,aikyl) - , substituted with 0.-3 groups 

independently selected from R^ or R'^; 
10 - (C2rC7 aikenyl) -/substituted- with 0-3 gr^^^ 

independently selected from R^ or R*^;' 
- (C2-C7 alkynyl) substituted with 0-3 groups 
. independently selected from'R^ or R"^; 
^^.^^^^^ ^ / i^^ljHenyl:)!^^^^^^ ' 
IS groups independently selected from R^ or, R*^; 

(pyridyl) -Q- , said pyridyl substituted with 0-2 
groups independently selected from R^ or R'^;, or 
; -ipyridazinyD-Q-, said pyridazinyl substituted 
with 0-2 groups independently selected from R^ 
. .20 ^ ' : or/R^'::', \ . , 

. Q iS; selected from ; , 

a- single bond/ / 
. -0-, -s:{0)m-, ;-W(Rl2) .(cH2)m-, -C(=0) - , 
25 -N(R5a) c{=0) -C(=0) N (R^a) - , . - CH2O- , -OCH2", ' 

-CH2N(R^2>-, -N(R^2)CH2-/ -CH2C(=0)-*, -G(=0)CH2-, 
-CH2S(0)in-; or-rS(0)mCH2-, 

provided that, when b is a single bond, ,and R^-U-v- 
30 ' is a substituent on C5 of the central S-membered 

ring of Formula I, then Q is not -S(0)m-; 
-N(Ri2)., -C(=0)N(R5a) -CH2O-., CH2N(R12). or • 

-CH2S(0)m-; 
35 W' - is selected, from:.' 
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- {G(R4)2)nC(=0)N{R5a) or 
-C(=0) -NCRSaj . (c(R4)2)n-r 



X is selected from: 
5 a single bond, 

' - (C(R^) 2)n-C(R^) (rS) -C(R^) (R^^) - , with the proviso 
that when n is. 0. or - 1-, then at. least one of R^a pr 
rS is other than H or methyl; 

.10 y is selected from hydroxy,. Ci to Cio alkyloxy, C3 to 
Cii cycloalkyloxy, Cg to Cio aryloxy, G7 to Cn 
aralkyloxy, C3 to Cio alkylcarbonyloxyalkyloxy, C3 
to Cio alkoxycarbonyloxyalkyloxy, C2 to Cio 
alkoxycarbonylalkyloxy , C5 to Cio 

15 cycloalkylcarbonyloxyalkyloxy, Cs.to Cio 

cycloalkoxycarbonylbxyalkyloxy , C5 to Cio 
cycloalkoxycarbonylalkyloxy, C7 ,to Cn 
aryloxycarbonylalkyloxy, ' Ce to C12 
aryloxycarbonyloxyalkyloxy, Cq to C12 

20 , arylcarbonyloxyalkyloxy , C5 to Cio 

alkoxyalkylcarbonyloxyalkyloxy, C5. to Cio (5 -alky 1- 
1, 3-dibxa-cyclop,enten-2-one-yl)methyloxy, Cio to C14 
(5 -aryl- 1 , 3 -dioxa-cyclopenten- 2 "one-yD methyloxy , 
(r2)(r3)n-(Ci-Cio alkoxy)-; 

25 

R^ is selected from H, Ci-Cio alkyl, Ci-Cio 

alkylcarbonyl, aryl, arylalkyl, cycloalkyl, or 
cycloalkylalkyl; * 

30 ; alternately, two . R^ groups on adjacent carbon atoms may 
join to form a bond thereby to form a carbon- carbon 
double or triple bond between such adjacent carbon 
atoms ; 
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R4a is selected from H, hydroxy, Ci-Cio alkoxy, nitro, 
■ ■N(R5).R5a/-N(Rl2)Rl3, -.N(Rl6)Rl7, •.. • 

Cj-Cio alkyl substituted with 0-3 R^,. ■ 

aryi- substituted with 0-3, R^, or . 
' . Ci-Cib alkylcarbonyl;, 

is .selected from H., Ci-Ce; alkyl , Cj-Ce alkenyl, Cj- 
C6, alkynyl,. C3-C7 cycloalkyl, . C7-C14 bicycloalkyl, : 
hydroxy, Ci-Ce alkoxy, Ci-Cg alkyl thio.Ci-Ce 
alkylsulfinyl, Ci-Ce alkyl sulfonyl.. nitro,: Ci-Cg 
alkylcarbonyl, Cg^Cio aryl, ;-N(r12)r13; halo, CF3, 
CN , Ci - Ce alkoxycarbonyl , carboxy , pipefidiny 1 , 
morpholinyl or pyfidinyl; - ,. • ' ■ 



34b 



: ■■ ■ ■ 15 



r5 is selected from H, Ci-.Cs- alkyl. Careg; alkeny , 
cycloalkyl. C4-C11 cycloalkylmethyl, Cs-Cio aryl, - 
^ C7-Cii arylalkyl. ' or Ci-Cio alkyl substituted with . 

0-^2 R*^; ' ■; ; ■ ■ ■. ' 

20 . r5« is selected from hydrogen, hydroxy, Ci to Ce 'alkyl, ; ^ 
' Ga-.Ce alkenyl. C3 to Cn cycloalkyl-, C4 to Cn 
, • ; cycloalkylmethyl; Ca-Ce alkoxy, benzyloxy, Cg to do 
aryl, heteroaryl, heteroarylalkyl, C7 to Gii 
arylalkyl, adamaiitylmethyl, or Ci-Cio alkyl 

25 , substituted with 0-2 R***; , ' . 

■ alternately. R^ arid rS* when, both are substituents on the . 
s^e nitrogen atom (as in -NrSrS?) can be .taken 
. ■ ■ "together with' the nitrogen atom to which they are 
30 attached to form 3-azabicyclononyl, 1,2, 3, • 

tetrahydro-l-quinolinyl, r, 2, 3, 4-tetrahydro-2- 
isoquiriplihyl, 1 -piperidinyl , .1 -morpholinyl . 1 - 
.- pyrrolidinyl ; ; thiamorpholinyl , thiazolidinyl or 1 - 
. piperazinyl, each being optionally substituted with 
35 • : Ci-Cg alkyi: Ce-Cio aryl, heteroaryl^ Oj^Cn 
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arylalkyl, Ci-Cg alkylcarbonyl , C3-C7 
cycloalkylcarbonyl, Ci-Cg alkoxycarbonyl, C7/-C11 
' . arylalkoxycarbonyl, Ci -Cfi alkvlsulf onvl or Cg-Cip 



arylsulf onyl; 
. ^5 ■ . ^ , . ■ 

R^b ijs selected from Ci-Ce alkyl, C2-C6 alkenyl, C3-C1.1 
• cycloalkyl, C4-C11 cycloalkylmethyl , . Cg-Cio aryl, 
C7-C11 arylalkyl, or Ci-Cio alkyl sxibstituted with 
0-2 R^^; . , / - . ' . . 

10 . : . 

R^.is selected from H, Ci-Cio alkyl, hydroxy, Ci-Cio : 
alkoxy, nitro, Ci-Cio alkylcarbonyl, rN(R^2)Ri3^ 
cyano, halo, CF3, CHO, C02R^, C (=0) R^a, . cONR^RSa^ 
0C(=0)R5a, 0C(=0)0R5b, OR^a, 0C(=0)NR5R5a^ OCH2C02R^, 
15 CO2CH2CO2R5, N02^ NR5ac(=0)R^^, NR5ac(=0)OR5b/ 

NR5ac(=0)NR5R5a^ lTO5aso2NR5R5a^ .^RSaso^RS, S(0)pR5a, 
S02NR^R^^, SiMe3, C2 to Ce alkenyl, C3 to Cn 
cycloalkyl, C4 to Cii. cycloalkylmethyl; 

20 Ce to Cio aryl optionally substituted with 1-3 

groups selected from halogen, Ci-Ce alkoxy, Ci-Cg 
.^alkyl, CF3, S(0)inMe, or •NMe2; 

C7 to Cii arylalkyl', said aryl being optionally 
25 , substituted with 1-3 groups selected from halogen, 

Ci-Ce alkoxy, Ci-Ce alkyl; CF3, SiOmMe; or -NMe2; 

methylenedioxy when R^ is, a substituent on aryl; or 

30 a 5-10 membered heterocyclic ring containing i-3 N, 

O, . or S heteroatoms, wherein said heterocyclic 
;ring may be saturated, ^partially saturated, or 
fully unsaturated, said heterocyclic ring 
being substituted with 0-2 . R'^; 

35 /. , - ^ • 
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R^^ is selected from C1-C4 alky 1, C1-C4 ' alkoxy, halo, , 
' CF3, NO2/ oir NR12r13; ' ' . ' - 

is selected from H, Ci-Cio alky 1, hydroxy, Ca.-Cio 
5^ . alkoxy, nitro, Gi-Cio alkylcarbonyl,^ -N(R^2)r13^ 

cyano,' halo, CF3, 'CHO, C02R^ C{-0)R5a, CONRSRSa, 
:6c'(=0)R5^, 0C(=0)bR51^, OR^a,. 6C(=0)NR5R5a, pCH2Cd2R^., 
' " C02CHiC02R^ , NO2/ NR5ac(=0)'R5a, NRSac (;=o) OR^l^, 

NR5ac(=0)NR5R5a, NR5as02NR5R5a^ NR5as02R^, S(0)pR5^, 
10. ; S02NR5r^^/ . G2' to Ce- alkenyl, C3 to Cn cyclpalkyl, 

\ ' C4 to- Cii cycloalkylmethyi , Ce to 'Cio aryl, or C7 to 
Cii arylalkyl; 

R® ' is" selected from:.'" ' ■ ' ^[.^ . 
• 15 ' ' '.R^;' ■ ■ ' ' ' ; , \ ; ' . • ' , ^ y ■ ' 

■ Ci-Cio a:13cyl, substituted, with 0-3 R^; 

C2-Cib alkenyl, substituted with 0-3 R^; 
C2-C10 aikynyl, substituted with 0-3 R^;^ >. 
C3-C8. cycloalkyl, substituted with 0-3 R^; ^ 
20 ■ Cs-Qe cycloalkenyl, substituted with 0-3 R^,- 

aryl/ substituted with 0-3 R^; 

5-10 membered heterocyclic ring containing i-'3 N, 

0, or S hete.roatoms, wherein said heterocyclic 
, ring, niay be saturated, partially ' saturated, pr 
25 V fully -unsaturated, said heterocyclic ring 

being substituted with 6.-2 R^; 

r12 a^d 'r13^ a^ 

aikoxycarbonylv, Ci-Gio alkylcarbonyl; Cj.-Cio 
30 . aikyisulfonyl,. aryl(Ci-Gio alkyl) sulf onyl, 

arylsulfpnyl, aryl(G2-Gio alkenyDsulfonyl, _ 
■ heteroarylsulfonyl, aryl ,' C2-G6 alkenyl , • C3-G11' 

cycloaikyl, G4-G11 c'ycloalkylalkyi, G7-G11 aryialkyl, 
' G7-G11 arylcarbonyl , G4-C11 cycloalkoxycarbbnyl, C7- 
35 Gil bicycloalkoxycarbonyl , C7 -Gn arylbxycarbonyl , 
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heteroarylcarbonyl , heteroarylalkylcarbonyl, or 
aryl(Ci-Cio alkoxy) carbonyl , wherein said aryls are 
optionally substituted with 0-3 sti'hfit- i i-ii^nts 



selected from the group consisting of: C1-C4 alkyl, 
5 . Ci-C4 alkoxy, halo, CF3, and NO2; 

R^^ is selected from H, Ci-Cio alkyl", C2-C10 alkenyl/ 
C2-C10 alkynyl, Ci-Cxo alkoxy aryl, heteroaryl or 
Ci-Cio alkoxycarbonyl, COaR^ or . -C (=0) n(r5) RSa.. 
10 . 

R^5 is selected from: 

H; R^; -C02R5; -C (=0) N (rS) RSa, 

Ci-Cio alkoxycarbonyl substituted with 0-2 R^; , 
Ci-Cio alkyl, siibstituted with 0-3 R^; 
15 C2-C10 alkenyl, substituted with 0-3 R^; 

Ci-Cio alkoxy, substituted with. 0-3 R^; 

aryl, substituted with 0-3 R^; or 

5-10 member ed heterocyclic ring containing 1-3 N, 

0, or S heterpatoms, wherein said heterocyclic 
20 ring may be saturated, partially saturated, • or 

. fully unsaturated, said heterocyclic ring 
being" substituted with 0-2 R^;. • . 

provided triat when b is a double bond, only one of R^* 
25 or R^s is present; 

R^^ is selected from: 

-C(=0) -0-Rifia, . 

-.C(=0) -Ri®^, 
30 -G.(=0)N{Rl8b)2\ 

-C(=0)NHS02R^®^, 
-C(=0)NHC(=0)R^fi^, 

- C (=0) NHC (=0) OR^®a, 

- C (=0) NHS02NHRlfi^, 
35 • -C(=S) -NH-R^^^, 
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rNH-C(=0) 
-NH-'C(=0) -Rl®^, . . 
-NH-C (=0) -NH-R^®^, 
-S02-0-R^®^, 

-soz-R^^^: 

-S02-N(18^)2v 

-SO2-NHC (=0)018^; 

-P(=S) (0Rlfi^)2/ 
-P(=0) (0Rl^^)2. 
rp(=S) (Rl8a)2. 
-P(=0) {R^®^)2/or 
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'Ri7 is selected from: H, Ci-Cio alkyl, C2-C6 alkenyl, C3■ 
^ ' Cii cycloalkyl, C4-C15 cycloa^^ ^^yi' 
aryl(Ci-Cio alkyl) -; 



Ri8a. is selected from: ' ' . . 

Cj.-C8 alkyl substituted with 0-2 . Rj^^,^ 
20 ^ . C2-C8 alkenylr substituted' with. 0-2 R^^, 
";C2-G8 alkynyl substituted with 0-2 R^^, 
C3-G8 cycloalkyl substituted with 0-2 R^^.- 
aryl siabstituted with 0-4 R^^, 
aryl(Ci-C6 alkyl) - substituted with 0-4' R^^, 



25 



30 



a-S-10 membered heterocyclic ring system having 1-3 
heteroatbms selected- irideperide S, and 

. N, said heterocyclic, ring being substituted with 
0-4 Ri9, / • 

Ci-Cfi alkyl substituted with a - 5-10 membered ' 
heterocyclic ring system having 1-3 heteroatoms 
selected independently from 0, S, and N, said 
heterocyclic ring being substituted with 0-4 R^^; 
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RX8b is selected from R^®^ or H; 



is selected from H,. halogen, ; CF3 , CN, NO2/ NR^^rIS^ 
5 Ci-Ce alkyl, . C2-.C6 alkenyl, C2 - Ce alkynyl , C^-Cn 

cycloalkyl, C4-C11: cycloalkylalkyl, aryl, aryKCi-Cg 
alkyl ) - , Ci - Cg alkoxy , .or. Ci - C4 . alkoxycarbonyl ; 

n is 0-4; * . • , 

10 Q is 1-7; 
r- is 0-3; 

provided that n, q and r are chosen such that the number 
of in -chain atoms connecting. R^ and Y is in the 
range of 8-18. 

15 ' ^ . I ' ^ ' " ' ^ 

7. A compound of Claim 6 of Formula la: 

N ^ (la) 
wherein: * , • ^ . 

20 Z is selected from a bond, 0, or S; 

r2 is selected from H, aryl(Ci-Cio alkoxy) carbonyl, or 
Ci-Cio alkoxycarbonyl; 

25 W is* - (CH2)nC(=0)N(R5a) -.; 

X ' is - (C(R4)2)n-C{R4) {r8) -CH(R4) - , with the proviso 
that when n is 0 or l, then at least one of R^^ or 
R^ is other than H or methyl; 



30 



r5 is selected from H -or Ci-Cio 'alkyl substituted with 
0-6. R^^; . 
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r6 is selected from H, Ci-Cio alkyl, hydroxy, Ci-Cio 
' alkoxy. nitro, Ci-Cio alkylcarbonyl, -N(r") r13, 
• . ■ -NRSRSa, CO2R.5/ S{6)n.R5, 0R5, cyano, halo; 

.5 Ce to Cio aryl optionally substituted with 1-3 

groups selected, from halogen, Ci-Ce alkoxy, C1-C6 

- alkyl; CF3, S(0)inMe, .or. -NMe27.. ■ ... 

,C7 to Cii arylalkyl,. said aryl being optionally • ■ 
' substJituted with^l-3 groups selected from halogen, 
. ; 'ci-Ce alkoxy, Cx-Ce alkyi; CF3 ,. S (0)„^e, or -NMej; ., 

methylenedioxy when r6 is a substituent on aryl; or 

■ a '5-10 membered heterocyclic -ring containing 1-3 N, 
O, or S. heteroatoms, wherein said heterocyclic 

•. ring. may be saturated, partially saturated, or . 
fully unsaturated, said heterocyclic ring 
being subistituted with'0-2 R'; '" 

r"? is. selected from selected from H, Ci-Cio alkyl, 

■ hydroxy, Ci-Cio alkoxy, nitro, ;Ci-Cio alkylcarbonyl , 
-N(R^2)R^^/ cyano, or halo; 

,25 R^ is selected from: 

-CONRSURSa; -COaR^; . 
Ci-Cio alkyl, substituted, with 0^3 R^; . 
C2-C10 alkenyl,' substituted with 0-3 rS; 
•C2-C10 alkynyl, substituted with 0-3 R^, 
30 Ca-Cs cycloalkyl, substituted with: 0-3 R^; 

C5-C6 cycloalkenyl, substituted with. 0-3 R^; 
aryl, substituted with 0-2 R^; ; 
5-10 membered heterocyclic ring containing 1-3 N, 

0, or S heteroatoms, wherein said heterocyclic 
35. • ring may be saturated..- partially saturated, or 



20 
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fully unsaturated, said heterocyclic ring 
being substituted with 0-2 R^; 



30 



aji^ r13 are each independently selected from H, 
5 Ci-Cio alkyl, Cx-Cio alkoxycarbonyl , Ci-Cio 

alkylcarbonyl, Ca-Cio alkylsulf onyl, 
aryl (Ci-Cio^l^yl) sulf onyl, arylsulf onyl , aryl, 
heteroarylcarbonyl, or heteroarylalkylcarbonyl, 
wherein said* aryl s are optionally substituted with 
10 0-3 substituents selected from. the group consisting 

of: C1-C4 alkyl, G1-C4- alkoxy, halo, CF3, and NO2 • 

8. . A compound of Claim 7 wherein: 

15 Z is selected from a bond or 0; 

W is - (CH2)nC(=0)N(Rl2) . ; . 

X is -C(R4) (R8) -C{R^)2- . ^ 
20 ' *' ■ - ' ' . 

9. A compound of Claim 7 wherein: 

R^ is r2nhC(=Nr2) - or r2nhC(=NR2)nh- aiid'V is phenylene 
or pyridylene, or 

25 . * ' ' . • ■ ■ ■ ■ . ■ . 

R^ is 




and V is a single bond; 



n' is 1 or 2; 
X is -CHR8CH2-; 
Y is selected from; 
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hydroxy; ; • 

Ci to Cio alkoxy; - . ^ ' 

methylcarbonyioxymethoxy- ; 
ethylcarbonyloxymethbxy- ; 
.5 t-butylcarbohyloxymethoxy- ; 

; cyclohexylcarbonyloxymethbxy- ; 
- 1- (methylcarbpnyloxy) ethoxy- ; \ 
1- (ethylcarbonyloxy) ethoxy- ; 
1- (.t-butylcarbonyloxy)et:boxy- ; , ' / 
10 : 1- (eye iohexylcarbony loxy) ethoxy -:; 

1 - propyloxycarbonyioxyme thoxy ; \ 
t-butyloxycarbonyloxymethbxy- ; . 
1 -( i - propyloxycarbony loxy) ethoxy- ; 

15 1- (t-butyloxycarbonyloxy) ethoxy- ; 

dimethylaminoethoxy- ; 
diethylaminoethoxy- ; 

( 5 - me t hyl - 1 , 3 - dioxacyc 1 opent en - 2 - on - 4 - yl ) me t hoxy - ; 
, (5-(t^butyl)-l/3-dioxacyclopenten-2-on-4- / 

20 . yDmethoxy- ; 

' (l,3-dioxa-5-phenyl-cyclopenten-2-on-4-yl)methoxy- ; 

1- (2- (2-methoxypropyl) carbonyloxy)ethoxy.-; 
R€ is selected from H, C1-C4 alkyl, hydroxy, C1-C4 
25- alkoxy, nitro,.Ci-Cio' alkylcarbonyl, -N(Ri2)Ri3, 

-NR5R5a/c02R^ S(0)mR^v 0R5, cyano, halo; 

Cg to Gio-aryl - optionally, substituted wit^ . . . 

— , groups.selected from halogen, Cf-Ce alkoxy, Ci-Ce / 
-30 alkyl, CF3, S(0)mMe., or- -NMea; 

methylenedioxy when R^ is a substituent on aryl; or 

. a heterocyclic ring system selected from pyridinyl, 
.35 . : . furanyl, thiazolyl, , thienyl", pyrrolyl, . . 

pyrazolyl, triazolyl, imidazolyl, 
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benzof uranyl , indolyl , indolinyl , quinolinyl , 
/ isoguinolinyl, benzimidazolyl, piperidinyl, 

^ tetrahvdrof uranvl. pyranvl . pyridinyl . 2H- _ 

indolyl, carbazolyl, ' pyrrolidinyl, 
.5 . piperidinyl, : indolinyl, isoxazolinyl or 

inorphoiinyl; . 

R® is selected from: 
-CONR^NRSa; -C02R5; 
10 Ci-CjLo .alkyl, substituted with 0-3 R^; 

C2-Cio alkenyl, sut>stituted with 0-3 R^; - 
C2-C10 alkynyl, substituted with 0-3 R^, 
'C3-C8 cycloalkyl, substituted with 0-3 R^; 
' aryl., substituted with 0-2' R^; 
.15 ' ^ : . ; ^ . 

^ a heterocyclic ring system selected from pyridinyl, 
f uranyl, thiazolyl, thieriyl, pyrrolyl, . pyrazolyl, 
triazolyl, imidazolyl, benzof uranyl, indolyl, 
indolinyl, quinolinyl, isoquinolinyl, isoxazolinyl, 
20 behzimidazolyl, piperidinyl, tetrahydrof uranyl , 

pyranyl, pyridinyl, 3H- indolyl, carbazolyl, 
^ pyrrolidinyl, piperidinyl, indolinyl, or/ 

morpholinyl, said heterocyclic ririg being 
substituted with 0-2 . R^; . 
25 ■ . ^ . /' 

R^2 is selected from H, -Ci-Cg alkyl, C1-C4 

alkoxycarbonyl , Ci-Cg alkylcarbpnyl , Ci-Cg 
a.lkylsulf onyl, aryl (C1-C4 alkyl) sulf onyl, 
arylsulf onyi , ,:aryl, pyridylcarbonyl or 
30 pyridylmethylcarbonyl , wherein said aryls are 

optionally substituted with 0-3 substituents 
selected from the group consisting of: C1-C4 alkyl, 
C1-C4 alkoxy, halov CF3, and NO2;. and 

35 R^3 is H. 
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10. - .A compound of Claim, 6;, or a pharfnaceutically 
acceptable salt form. thereof , selected from:. 

. 3 (i^,S) M5 {l?/S) -N- [3M4-amidiriophenyl).±soxazol^ ' 
5 . ylacetyl] amino} -3,-phenylpropanoic. acid; . . 

3(-R/S) - {5 (J?,S) -N- t.3- (4-amidihophenyl)isoxa2olin-5- 
• ylacetyl] amino) -pentanoic acid; ^ • 

3 (i?) • {5 (^,5) -i^- [3- (4-amidinophenyl-) isoxa20lin-5r , 
ylacetyl] amino}heptanoic acid;^ 
10 3 (H/S) - {5 (J?/5) -J^M3- (4-:amidinophenyl) isoxa^ 

ylacetyl]amino}^4- (phenyl thio)butanoic acid; 
3 - {5 {R,S) -N- [3 - (4-aLmidinbphenyl)isoxa20lin-5- 

ylacetyl] amino} -4- (phenylsulfbnamido)butanbic, acid; 
. -3^( R ;sy -ris^m /5) ■ -^^^^^^t3 -:^C4>-^amidinophenyM^#soxazolrin- 5-^ 
,15^ ylacetyl] amino} -4- (n-butylsulfonamido)butanoic 

, acid;,, .[.'■ ... / '. ' ,{ ' 

, 3XS).-. {5(.J2,S) -N- [3- (4-amii:ainophenyl) ;isoxazolin-5 - . 
ylacetyl] amino} - 3 - 

(adcLmantylmethylaminocarbo'iiyl) propanoic acid; 
; 20: : 2 {S) - {5 {Rr,S) [3 - (4 -amidinophenyl) isoxazolin-S'- 
ylacetyl] amino} -3 - (1 - . . \'y 
. , azabicyclo [3. 2. 2] nonylcarbohyl) propanoic: acid; 
3 (S) MS (i^/^) -N- [3 - {4-amidinophenyl) isoxazolin-S- 

ylacetyl] amino} -.3 - (phenethylamiriocarbonyl) propanoic 

25 acid. ' , ' \ ■ . ' . 

3 (J?) M5 (J2,5) -N-I3 -.(4-amidinophenyl) isoxazolin-S- 
ylacetyl] amino} -'3 - (3 -pyridylethyl) propanoic acid/ 
3 (K) - f5 (ie>5) -N-[3-44-amidinop^ ^ ' 

■ ' yi;acetyl]aminbi'-3-'(2-pyrady^^ 

30 2{R) ' {S{R,S) -N^ [3- (4ramidinophenyl) isoxazolin- 5 - 

ylacetyl] amino} - 3 - (phenylpropyllpropanoic acid. 

11. A compo\md of ■ Claim. 6^ of Formula Ic : 



SUBSTITUTE SHEET (RULE 26)^ 



wo 95/14683 



PCT/US94/13I55 



307 

* (ic) 
wherein: 

•5 b is a single or doxoble bond; • 

^ is selected from R^^CR^j.N- , R^ (r3 j n(r2n=) C- , 

. R2^(r3)n(CH2)cjZ-,. R2(R3)N(R2N=)C(CH2)g2-, 
r2(r3)N{R2N=)CN(r2) . 

-10 . ' ' . ' 




or 



15 ■ ... . 

Z is selected from a bond, 0, or S; 

r2 and r3 are independently selected from H, aryl(Ci-Cio 
alkoxy) carbonyl , or Ci-Cio alkoxycarbonyl ; 

20 

R2a is R2 or r2 (r3)N(R2n=)C; 

U is a single bond, 

25 V is. selected from: , . 
a single bond; 
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- (C1-C7 alkyl) - , substituted with 0-3 groups 

independently selected from R« or. R'; 
- {C2-C7 alkenyl) - , substituted with 0'3 groups . 
, • . independently selected f rom or R'' ; 

- (C2-.C7. alkynyl) -., /substituted' with 0-3 groups 

independently selected from R^ or R"'; 
- (phenyl) -Q-, said phenyl substituted with 0-2 
groups independently" selected from R^ or R"7; 

- (pyridyl) -Q.- , said pyridyl substituted with 0-2 • 

groups independeritly selected from R^ or R''; or 

- (pyrida'iinyl)' -Q- , said . pyridazinyl substituted 

with 0-2 groups independently selected from R^- 
or'-R"^' • ' 



15 ,Q is selected from ■ , 
, a single bond, 
-6-, -.S{0)m-, -N{R")-, -(CH2)m-. -C(=6)-, 
-N(R5a) C (=0) - , -C (=0)N(R5a) - , -CHjO- , -PCHs: , 
-CH2N{Rl2)-, -N(Ri2),CH2-, -CHsC (=0) - , ■-C(=0) CHj- , 

'20 -.CH2S(0)m-> or' -S(0)niCH2-» . ' 

- .' ■' i •■' ' ,■ ■ ' ■ . ■ '■ ■ ' ■. " 

■ . ' provided that when' b is a .single bond, and r1-U-v- 
is a Bubstituent on C5 of the, central 5 -membered 
ring of Formula Ic, "then Q is. not 70-, -S(0)in.-, 
"25 -N(R")-, TC(=0)N.(R5a)^, .-CH2O-, CH2N(r12) - or 

-CH2S(p)m-; • " '■ 

w - is selected from:' - » 

-(C(R*)2)-C(=0)-N(R5a) -., or , 

30 -C(=0)-N(R5a)-(C(R*)2)-; . . .. 

X is -C(R*)2-CHR*a-; 
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is selected from Ci-Cio alkyl,. Ci-Cio- • 
alkylcarbonyl/ aryl, arylalkyl, cycloalkyl, or 
cycloalkylalkvl ; • '. 



5 R*^ is selected from hydroxy > Ci-Cio alkoxy, nitro, 

-N(R5)R5a^ -N(r12)r13^ 03. -N(Rl6)Ri7^ 

Ci-Cio, .alkyl substituted with 0-3 R^, 

aryl substituted with 0-3 R^, or. 

Ci-Cio alkylcarbonyl; 
10 \ ,^ ' - . ■ '., . 

R*^^ is selected from.H/ Ci-'Ce alkyl/ C2-C6 alkenyl,. C2- 

Cs alkynyl, hydroxy, Ci-Cg alkoxy, \Cj.-C6 alkylthio, 

Ci-Ce alkylsulfinyl, Ci-Ce alkylsulf onyl, . nitrb, 

Cx-Ce alkylcarbonyl, Ce-Cio aryl, -N(R^2)r13; halo, 
15 CF3/ CN, Ci-Ce alkoxycarbonyl^, carboxy, piperidinyl, 

morpholinyl or pyridyl; 

R^ is selected from H or Gi-Cio.alkyl substituted with 
0-6 R4^; . - 

20 . ^ ■ . . .' , ' . 

R^^ is selected from hydrogen, hydroxy, Ci to Cg alkyi, 
C2 to Cg. alkenyl, C3 to Cn cycloalkyl, C4 to Cn 
cycloaikylmethyl , Ci-Ce alkoxy, benzyloxy, Ce to Cio 
aryl, heteroaryl, heteroarylalkyl, C7 to Cn 
25 ' arylalkyl, or adamantylmethyl , Ci-Cio a-lkyl 

: substituted with. 0-2 -R^^; 

alternately, R^ and R^^ can be taken together to be 3 - 
azabicyclononyl, . 1,2,3,4-tet'rahydro-l-guinolinyl, 
30 1 , 2 , 3 , 4 - tetrahydro- 2 -:isoguinolinyl , i -piperidinyl , 

/r- morpholinyl, 1-pyrrolidinyl, thiamorpholinyl , 
• thiazolidinyl or 1 -piperazinyl , each being - 
optionally substituted with Ci-Cg . alkyl, Cg-Cio 
aryl, heteroaryl, C7 -Cn^ arylalkyl, Ci-Ce 
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. ,, aikylcarboriyl/ C3-C7 cycloalkylcarbonyl,' Ci-Ce 
alkoxyGarbbhyl or C7-C11 a'rylalkoxycarbonyl^^^^ 



•5 



10 



Rsi) is selected from Gi-Ce 'alkyL, C2-.C6' alkenyl, C3-C11 • 
: cycloalkyl, C4-G11 cycloalkylinethyl,. Cg-Cio aryl,:'. 
C7 -C11 arylalkyl, or Ci-C'io alkyl substituted, with 

/ -■■ 0-2 ,R*^. . , -■ • ■■, ' •■ • ■ 

y;.- is selected from hydroxy, Ci to Cio- alkyloxy, C3 to 
Cii cycloalkyloxy, Ce to Cio aryloxy, .C7 to Cn 
■ . .ara.ikyloxy, C3 to Cio 'alkylcarbonyloxyalkyroxy, Ci 
■ ' to Cio alkoxydarbonyloxyalkyloxy, to Cio 
alkoxycarbonylalkyloxy,: C5 to Cio 



15 cyclbalkoxycarbonyloxyalkyloxy, C5 to Gio 

cycloalkoxycarbbnylalkyldxy, C7 to Cn 
aryloxycarbonylalkyloxy, Cg to C12 . 
. ' aryloxycarbonyloxyalkyloxy/ Cs to C12 
: arylcarbohyloxyalkyloxy, C5 to Cio / / , 

20 alkoxyalkylcarbonylpxyalkyloxy, C5 to Cio (S-alkylv 

^ •^-l,3-dioxa-cyclopenten^2-one-yl)methyl^^ or. . Cio to 
. - 'Ci4 '(5 -aryl-l , 3 - dioxa-cyclopen^ 

yDmethyloxy; ; ' . ^ 

25 and are -each ' independently selected ' f rom H/ Ci-Cio 

alkyl, hydroxy, Ci-Cio alkoxy, nitro, Ci-Cio . 
' alkylcarbonyl, -N(Ri2)'Ri3;'.cyano, or hal^^^^ 

Ri2:and R^3 !are each independently selected frpm H, 
30 C1-C16 alkyl, Ci- Cio aikbxycarbonyl, Ci- Gio 

' ' alkylcarbonyl," Ci-Cio alkylsulf onyl," 
aryl (Ci -Cio alkyl) sulfonyl, arylsulfonyl, 
^heteroarylcarbonyl , heteroarylalkylcarbbnyl or ; 
aryl, wherein said aryls^are optionally substituted 
35 with''0-3 substituents selected; from the, group. . 
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consisting of: C1-C4 alkyl, C1-C4 alkoxy, halo, CF3, 
cind NO2; 



is selected f rom H, " Ci -Cio alkyl, C2-C10 alkenyl, 
5 C2-C10 alkynyl, Ci-Cio alkoxy, aryl, heteroairyl or 

Ci-Cio alkoxycarbdnyl, COsR^ .or -C (=0) NXR^) R^a . 

R^^ is selected from: 
-C{=0) -0-Rifia^ ^ 
10 -C(=0) -R^fi^, 

-C(=0)N(Rlfii>)2, 
-S02"R^6^, or 
-S02-N(Ri81^)2; 

15 R^'^ is selected from: H or C1-C4 alkyl 

Ri8a is selected from: ^ ' 

Ci-Ce alkyl substituted with 0-2 R^9, 
C2-C8 alkenyl substituted with 0-2 R^^, 
20 C2-C8 alkynyl substituted with 0-2 R^^, 

C3-C8 cycloalkyl substituted with 0-2 R^?; - 

aryl substituted with 0-4 R^^, 

aryl(Ci-C6 alkyl) -. sxibstituted with . 0-4 R^^, 

25 a' heterocyclic ring system selected from pyridinyl, 

. furanyl, thiazolyl, thienyl, pyrrolyl, pyrazolyl, 
triazolyl, imidazolyl, benzof uranyl , indolyl, 
indolinyl, quinolinyl, isoguinolinyl, isoxazoliiiyl , 
benzimidazolyl, piperidinyl, tetrahydrof uranyl, 

,30 pyranyl, pyrimidinyl, 3H- indolyl, carbazolyl, 

pyrrolidinyl, piperidinyl, indolinyl, or 
morpholinyl, said heterocyclic ring being 
substituted with 0-4 R-!-^;. 
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CirCe-alkyl substituted with a .heterocyelic. ring 
system selected from pyridinyl, f uranyl, thiazolyl, 
. thienyl, pyrrolyl, pyrazplyl, imidazolyl, 

isoxazolinyl, benzofuranyl, indolyl, indolenyl,. 
guinolinyl, isoguinolinyl, benzimidazolyl, 
piperidinyl, tetrahydrofuranyl, pyranyl, pyridinyl, 
3if- indolyl, indolyl, carbazole, pyrrolidinyl, , 
' piperidinyl , indolinyl, or morpholinyl, said .'\ 
heterocyclic ring being -substituted with 0-4. R^^; . 

Ri8b is selected from R^®^ or H; 

Ris 'is selected from H, halogen, CF3, CN, NO2, NR^^R^^, 

15 ' ; alkoxy, C3-C11 cycloalkyl, C4-C11 /cycloalkylalkyl, 

aryl, heteroaryl, aryKCi-Cg alkyl)-, or C1-C4. 
. alkoxycarbbnyl ; 

. ^ h\ is 0-4; ^ . ■ ■ ■ ' - 

20 q - is 1-7; . • ■ . .. . " ' 

r is. 0-3,;. ' ; ' ■■ . '■ - . ^ . : 

provided that n, q, and r are chosen such that the 

number, of in-chain atoms between R^ and Y is in the 
range of 8-17 . ^ 



25 



3 0 



12 . . A compound of - Claim. 11 of Formula lb : 

: ■■ (lb) 

* , -J \ . 

wherein: 
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is selected from: r2(r3)n-, R^nh (r2n=) C- , 
r2nH(R2n=) CNH- , R2r3n(CH2)p'Z- , 

R^NH(R^N=) CNH(CH7)p..7- r>T- _ — _ 



20 




or 



(CH2)„ 
R2aR3N 




n is 0-1; ' 
.10 p' is 4-6; 
p" is. 2-4; 

Z is selected from a bond or 0; 
15 V is a single bond, -(phenyl).- or - (pyridyl) - ;- 



W is selected from: 

- (C(r4)2) -C(=0) -N(R5a) - , 
' -C(=0) -N(R5a) -CH2-; 

X is selected from: 

-CH2-CHN(Rl6)Rl7- ^ or 
' -CH2-CHNR5R5a: ; 



25 Y is selected from: 
hydroxy; 

Ci to Cio alkoxy; 
methylcarbonyloxymethoxy- ; 
ethyl carbonyloxymethoxy- ; 
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t-butylcarbonyloxyrnethoxy- ; - , 

cyclohexylcarbonyloxymethoxy- ; 
. 1 " (methylcarbonyloxy) ethoxy- ; 
1- (ethylcarbonyloxy) ethoxy- ; 
5 i- (t-butylGarbonyloxy) ethoxy- ;. 

1- (cyclohexylcarbonyloxy) ethoxy- ; 
i-propyloxycarbonyloxymethoxy- ; . 
t-butyloxycarbonyloxymethoxy- ; 

1- (i-pr6pyloxycarbonyloxy).ethoxy- ; 
10 1- (eye ibhexylpxycarbonyloxy) ethoxy-; 

l-( t-butyloxycarbonylqxy) ethoxy- ; . , 

dimethylaminoethoxy- ; 

diethylaminoethoxy- ; - 
.(.5 .jnethy^^ 

15 (5- (t-butyl) -l,3-dioxacyclopenten-2-on-4- 

yl)methoxy- ; 

(1 , 3 - dioxa - 5 - pheny 1 - eye lopent en - 2 - on - 4 - y 1 ) me t hoxy - ^^^^ 
1 - ( 2 - ( 2 -methoxypropyl ) carbonyloxy ) ethoxy- ; 

20 is selected from: . ■- , 

, -C(==0) -o-ri®^/ 
-C(=0) -RlS^, ' 

-S{=0)2-R^®^ or \ . 

-S02-N(Ri8^)2; 

■25 ■ \ . . ' ■ 

r17 is selected from H or C1-C5 alkyl; 

Ri8a .is. selected from: 

Ci-Ge alkyl substituted with 0-2 R^^, ^ : 

30 .C2-C8 alkenyl substituted with 0-2 R^^, 

C2-C8 alkynyl substituted with 0-2 R^^, 
C3-C8 cycloalkyl substituted with 0-2 R^^, 
aryl substituted with 0-4 R^^, '.^ 
aryl{Ci-C6 alkyl) - substituted^ with 0-4 R^^, 

.35 _ ' /. .. ' .... .-, . ., ; .. ....... . , . ... ■; 
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a heterocyclic ring system selected from pyridinyl, 
f uranyl, thiazolyl, thienyl, pyrrolyl, pyrazolyl, 
triazolyl, imidazolvl. ben z<^'f'T^T-anyi , s nr^oi yi ^ _ — 



10 



20 



25 



30 



indolinyl,- quinolinyl, isoguinolinyl , isoxazolinyl , 
benzimidazolyl, piperidinyl, tetrahydrof uranyl , 
pyranyl, pyrimidinyl, 3H-indolyl, carbazolyl, 
pyrrolidinyl, piperidinyl, indolinyl, or 
morpholinyl, said heterocyclic ring being 
substituted with 0-4 R^^; 



Ci-Cg alkyl siobstituted with a heterocyclic ring 
system selected from pyridinyl, f uranyl, thiazolyl, 
thienyl, pyrrolyl, pyrazolyl, imidazolyl, 
isoxazolinyl, benzof uranyl , indolyl, indolenyl, 
15 guinolinyl, isoquinolinyl , benzimidazolyl", 

piperidinyl, tetrahydrof uranyl, pyranyl, pyridinyl, 
3H- indolyl, indolyl, carbazole, pyrrolidinyl, 
piperidinyl, indolinyl,' or morpholinyl, .said 
heterocyclic ring being substituted with 0-4 R^^- 



13. A compound of Claim 11 wherein: ■ 

R^ is r2nH{r2n=)C- or r2hn(r2n=)CNH- and V is phenylene 
or pyridylene, or - * . 

R^ is 



and V is a single bond; 




n is 1 or 2 ; . ' 

Ri8a is selected from: 

Ci-C4:alkyl substit\ited with 0-2 R^^, 
C2-C4 alkenyl substituted with 0-2 R^^, 



SUBSTITUTE SHEET (RULE 26) 



W0 95/14683 PCT/US94/13155 

316 

C2-C4 alkynyl substituted with 0-2 R^^, 
■C3-C7 cycloalkyl substituted with 0-2 R-^^, 
" • - aryl substituted-' with 0-4 R^^, ' - . . ' 

- aryl (Ci-C4 alkyl) - substituted with 0-4 R^^, 

5 , . . :.• . , . . ;■ V ; . ... , . . _ ; 

a heterocyclic ring system selected from pyridinyl, 
' furahyl, thiazolyl, thienyl, pyrrolyl,; pyrazolyl / • ; 
triazolyl, imidazolyl, benzofuranyl, indolyl, 
indolinyl, quinolinyl, isoquinolinyl, isqxazolinyl,. 
10 ' benzimidazolyl/ piperidinyl, tetrahydrof urariyl, 

: pyranyl > . pyrimidinyi / 3H-indolyl; carbazolyl, . 
pyrrolidinyl, piperidinyl, indolinyl , isoxazolinyl 
or morpholinyl, said heterocyclic ring being 
'-^^^^-.'^ .--^y t - subst-itutedSw^ - 

■15 " ■ : " ' / ' .- ■ ■ ' ■ '■■ , .■ ■ -.-^ ■ 
C1-C4 alkyl substituted with a heterocyclic ring - 

.system selected from pyridinyl, furanyl, thiazolyl, 

thienyl, pyrrolyl, pyrazolyl, imidazolyl, . 

. isoxaiolinyl,, benzof uranyl, indolyl, indolenyl, " 

.20 quinolinyl, isoquiriolinyl, benzimidazolyl, 

piperidinyl,/ tetrahydrof uranyl, pyranyl, pyridinyl, 

3H-indolyl, indolyl, carbazole, pyrrolidinyl, 

, . piperidinyl, indolinyl, isoxazolinyl or 

morpholinyl, said heterocyclic ring beings: 

25 substituted- with 0-4 R^^* 

14;,; . A compoimd of Claim 6, or pharmaceutically 
^ acceptable salt forms .thereof , : selected, from: : : 

30 N^- [2 - {3- (4-f ormamidinophenyl) -isoxazoliri-5 {R,S)-yl]- 
■ acetyl]'-N2- (phenylsulfonyl) -2 , 3- (S) - - 
diaminopropanoic- acid; 
N^- [2- {3- (4-f ormamidinophenyl) -isoxazolin- 5 (R,S) -yl} - 
acetyl] -N2- ( 4 -methyl -phenyl -sulfonyl) -2,3- (S) - 
35 diaminopropanoic acid; 



SUBSTITUTE SHEET (RULE 26). 



3 17. 

n3-'[2- {3- (4-f ormaitiidinophenyl) -isoxazolin- 5 s; -yl} 

acetyl] -N2-(butanesulfbnyl) -2,3- (S) - 

diaminopropanoic. acid; \ • 

N^- [2- (3- (4-f ormamidinophenyl) -isoxazolin-B (J?,S>> -yl} 

acetyl) -N2- (propanesulfonyl) -2, 3- (S) - 

diaminopropanoic acid; , 
N^ - [2- {3- (4 -formamidinophenyiT-isoxazoliri- 5 (i?;s; -yl} 

acetyl] -N2- (ethanesulf onyl) -2,3- (S) - . ' 

diaininppropajioic acid ; 
N^- [2^ {3 - (4-fbrmainidinoplienyl-) '-isoxaz9lin-5 -yl} 

acetyl] -N2- (methyloxycarbpnyl) -2, 3- (S) - 

diaminopropanoic acid; 
N^- [2- {3 -: (4- f ormamidinoplienyl) - isoxazolin- 5 S^l -yl} 

acetyl] -N2- (ethyl oxycarbonyl) -2,3- (S) - 

diaminopropanoic acid; ^ ' . , 

- [ 2 - { 3 - ( 4 - f ormamidinophenyl ) - i soxa zo 1 in - 5 { -R , S j - y 1 } 
. acetyl] -N2- (l-propyloxycarbonyl) -2, 3- (S) - 

diaminopropanoic acid; * - 
N^- [2- (3- (4-formeimidinophenyl) -isoxazolin-5 {R,S) -yl} 

acetyl] -N2- ( 2 - prppyloxycarbonyl ) - 2 , 3- (S) - 

diaminopropanoic acid; 
N^ - [2- {3- (4-f ormamidinopheriyl) '-isoxazolin-5 {R,S) -yl} 

acetyl] -N2 - (n-butyloxycarbonyl) - 2 , 3 - (S) - 

diaminopropajioic acid; 
N^- [2- 13- (4-f ormamidinophenyl) -isoxazolin-5 (R) -yl} - 

acetyl] -N2 - (h-butyloxycarbonyl) -2,3 - (S) r 

disuninopropanoic acid; 
N^- [2- {3- (4-f ormamidinophenyl) -isoxazolin-5 (S) -yl] - 

acetyl] -N2 - (n-butyloxycarbonyl) - 2 , 3 - (S) - 

diciminopropanoic acid; 
n3- [2- {3 - {4-f ormamidinophenyl) -isbxazolin- 5 (i?; -yl} - 
^ acetyl] -N2- (n-butyloxycarbonyl) -2,3- (R) - • 

diaminopropanoic acid; 
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N^- [2- {3'" (4-fomainidinophenyl) -ispxazolin-5 {S) "VD' 
acetyl] -N2- (n-butyloxycarbonyl) -2, 3-'(R) - 
diaininopropanoic acid; 
, n3- [2: {3- (i-forinamidinophenyl) --isbxazolin'-5.(i?,^ -yll - ^ 
. 5 acetyl] -N2- (2-butyloxycarbonyl) -2 , 3 - (S) ■■ 

diaminopropanoic acid; ; . ' 
^3. [2 . {3.- (4 - f ormainidinophenyl) - isoxazolin- 5 (K, S) -yl} - 
■ ^acetyl] -N2- (1- {2 -metliyl), -propyl^ . 
' (S) -diaminopropanbic acid; " V ' ^ 

10 ■^n3'-'[2- {3- (4 -formamidinophenyl).- isoxazolin- 5 

acetyl ] - N2 - ( 2 - ( 2 - methyl ) - propy loxycarbonyl ) ^- 2 / 3 - 
-(S)- diaininopropanoic acid; • 
n3- [2- {3- (4-'f ormajnidinophehyl) -isoxazolin-5 (R,S) -yl} - 

15 diaminopropanoic acid; :/ 

' n3--.[2- {3- (4-f prmamidinophenyp>isoxazplin-5 (J?J -yl} -> 
acetyl] -N2- (benzyloxycarbony,l)'-2,3-.(S) - 

diaminopropanoic acid;= • . . , - 
n3- [2r:{ 3- (.4- formamidinophenyl) - isoxazolin- 5 ( 

20 ; acetyl] -N2- (berizyloxycarbpnyl)- 2,^ 

diaminopropauioic acfd; . ' . 

- - [2 - {3- (4 - formamidinoplienyl) - isoxazolin-: 5 {RlS) - yl}.: 
acetyl] -N2- (4 -methylbenzyloxycarbonyi).-^^^^^^ . 

diaminopropanoic acid; ' . ■ 

25 n3- [2- {3-. {4-f ormamidinophenyiy -isoxazolin-5 - 
acetyl] -N2- (4-methoxybenzyloxycafbonyl) -2, 3- - 
. diaminopropanoic acid; . . ;\ ^ 
N^-^ [2 -43^ .(4 ormamidinpphenyl) iso3^^ SiR, ^['y^} '^^, 
" acetyl] -Nf - (4-chlprobenzyloxycarbonyl.). -2 ,.3 - (S) - 
30 diaminopropanoic acid; " , 

■ N^ - [2- {3 - (4 - f omamidinophenyU - isoxazolin- 5 (i?, SI- yl} - 
acetyl! -N2- (4-bromobenzyloxycarbonyl) -2,3- (S) - ^ 

, diaminopropanoic acid; , , , . ' 
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N^ - [2- {3- (4 - f ormamidinophenyl) - isoxazolin- 5 {R,S).'yl} - 

acetyl] -N2- (4 - f luorobenzyloxycarbonyl) -2,3- (S) - 

diaminopropanoic acid: . — 

N^- [2- {3- (4 - f ormamidinophenyl) - isoxazolin- 5 (R,S) -yl} - 

acetyl] -N2- {4-phenoxybenzyloxycarbonyl) -2,3- (S) - 

diaminopropanoic acid; 
N^- [2-'{3- (4 -f ormamidinophenyl) - isoxazolin- 5 (-R, S>l -yl} - 

acetyl] -N2- (2 - (methyloxyethyl) -oxycarbonyl) -2,3- 

(S) -diaminopropanoic acid; 
N^- [2- {3- (4- f ormamidinophenyl) - isoxazolin- 5 (J?, 5'>) -yl) - 

acetyl] -N2- (2-pyridinylcarbonyl) -2,3- (S) - 

diaminopropanoic acid; 
N^: [2- {3- (4 -f ormamidinophenyl) - isoxazolin- 5.(H>^ 5J -yl} - 

acetyl] -N2- (3 -pyridinylcarbonyl) -2,3- (S) - 

diaminopropanoic acid; 
N^- [2- {3- (4 -f ormamidinophenyl) -isoxazolin- 5 (i?, S>)-yl} - 

acetyl] -N2- (4-pyridinyl-carbonyl) -2,3- (S) - 

diaminopropanoic acid; ■ 
N^- [2- {3- (4- f ormamidinophenyl) - isoxazolin- 5 (i?, SI -yl} - 

acetyl] -N2- (2- (2-pyridinyl) -acetyl) -2,3- (S) - 

diaminopropanoic acid; 
N^- [2- {3- (4- f ormamidinophenyl) - isoxazolin- 5 (-R, -yl} - 

acetyl] -N2- (2- {3-pyridinyl) -acetyl) -2, 3- (S) - 

diaminopropanoic acid; : 
N^- [2- {3- (4 -f ormamidinophenyl) - isoxazolin- 5 {R,S) - yl} - 

acetyl] -N2- (2- (4 -pyridinyl) -acetyl) - 2 , 3 - (S) - 

diaminopropanoic acid; 
N^- [2 - {3 - (4 - f ormamidinophenyl) - isoxazolin- 5 (^/ -yl} - 

acetyl] -N2- (2 -pyridyl-methyioxycarbonyl) - 2 , 3 - (S) 

diaminopropanoic acid; 
N^- [2- {3 - (4 - f ormamidinophenyl) -isoxazolin- 5 (R,S) -yl} - 
-acetyl] -N2- (3 -pyridyl-methyioxycarbonyl) -2,3- (S) 

diaminopropanoic acid; * 
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N^- [2- {3- (4-fonnamidinophenyl) -isoxazolin-5 (K,s; -yl} - 
acetyl] -N2- (4-pyridyl-methyloxycarbonyl) -2,3- (S) - 

. diajninopropanoic acid,, , . ■ ' 
N^- [2- {3- (4-fonnamidinophenyl) -isoxazolin- 5 (i?/Sl-y^ ^ 
5 ' acetyl] :N2- (4.-butyloxyphenylsulfonyl) -2, 3- (S) - 

diaminopropanoic acid; 
■ N^- [2- {3- (4-'f ormamidinpphenyl) -ispxazolin-5 (H,5>) -yl) - 
acetyl] -N2v(2-t]iienylsulfonyl) -2, 3-.(S) - \ 

diaminopropanoic acid; 
10 N^- [2- {3- (4-formamidinophenyl) -isoxazolin-5 (J2,,5; -yl} - ■ 

acetyl] -N2- (3rmethylphenylsulf onyl) -2,3- {R,S) - 
' \ - . diaminopropanoic acid; 

N^- [2- {3- {4-formamidinophenyl) -isoxazolin-5(J^/5'^ -yl} - .. 

^:^^.^^^^..^^acet ^l]3N2yC3ame^ , ^ — 

15 diaminopropanoic acid; ... 

n3- [2- {3- (4-formamidinophenyl) -isoxazplin-5 (i?,5^.A'yl} ' 
acetyl] -N2- (3 -methylphenylsulfonyl) -2,3- (R) - 

diaminopropanoic acid; * , 

■ n3- [2- (3: {4-fonnamidinophenyl) -ispxazolin-S (i?^-yl} ' 
• 20 . acetyl] -N2- ;( 3 -methylphenylsulfonyl) - 2,3- (S) - 

diconinopropanoic acid; . 
N^- [2- {3- (4-.fonnamidinophenyl,) -ispxazolin-5 (s; -yl} - 
acetyl] -'n2 - (3 -metliylphenylsulf onyl) -2,3- (S) - 
diaminopropanoic acid; 
25 N^- [2- {3- (4-formamidinophenyl)-isoxazolin-5(Sj-yl}- 
■ acetyl] -N2- (3-methylphenylsulf onyl) -2,3- (R) - 
diaminopropanoic acid; 
. N? - [2 - { 3 - ( 4 - f prmamidinpphenyl ) ; i soxazolin- 5 { R) - yl } - 
. acetyl] -N2M 3 -methylphenylsiilf ony^ 

30 diaminopropanoic acid; , : . 

n3- [2- {3- (4-formamidinophenyl) -isoxazolin-5{i?AS; -yl.) - 

acetyl] -N2- (4-iodophenylsulf onyl) -2,3- (S) -. , 
diaminopropanoic acid; 
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N^ - [2 - {3- {4-f ormamidinophenyl) -isoxazolin-S -yl) - 

acetyl] -N2- O^trif lubromethylphenylsulf onyl) -2, 3 

(S) -diaminopropanoic: ar-ifi; L_ 

n3- :[2- {3- (4-fonnaniidinophenyl) - isoxazolin- 5 ( J?, 5; -yl} - 
acetyl] -N2- (3 -chlorophenylsulf onyl) -2,3- (S)- 
diaminopropanoic acid; 
N^- [2- {3- (4-f ormamidihophenyl) -isoxazolin-5 (J2/S; -yl} - 
acetyl] -N2- (3 -2-metlioxycarbonylplienylsulf onyl) -2 
(S) -dieuninopropanoic acid; 
N^- [2 - {3 - (4-f ormamidinopli'enyl) -isoxazoiin-5 (RyS) - yl} - 
acetyl] -N2 - ( 2 , 4 , 6 - trimetliylphenylsulf onyl ) - 2 , 3 - ( 
diaminopropanoic acid; ' ^ ■ - 

N^- [2- {3- (4-f ormamidinophenyl) :isoxazolin-5 (J2/S; -yl} - 
acetyl] -N2- (2 -chlorophehylsulf onyl) -2,3: (S) - 
.diaminopropanoic acid; 
N^- [2- {3- (4-formamidinophenyl) -isoxaz61in-5 (J?, s; -yi] - 
acetyl] -N2- (4 - trif luoromethylphenylsulf onyl) -2,3 
(S) -diajninopropanoic acid; ' 
N^- [2-{3- (4-f ormamidinophenyl) -.isoxa'zolin- 5 (J?, s; -yl} 
acetyl] -N2- (2 -trif luoromiethylphenylsulfoiiyl) - 2/3 
(S) -diajninopropanoic acid; 
n3- [2- {3- (4*-f ormamidinophenyl) -isoxazolin- 5 (J?, s; -yl) - 
. acetyl] rN2- (2- fluorbphenylsulf onyl) -2,2- (S) - 
diaminopropanoic acid; . - ^ 

N^- [2- {3- (4- f ormamidinophenyl) -isoxazolin- 5 ( Je, s; -yl} - 
acetyl] -N2r (4-f luorophenylsiilf onyl) -2,3- (S) - 
diconinopropanoic acid; 
N^- [2r {3- (4- f ormamidinophenyl) - isoxazolin- 5 -yl} - 

acetyl] -N2- (4-methoxyphenylsulf onyl) -2, 3- (S) - 
diaminopropanoic acid; 
N^- [2 -J3- (4- f ormamidinophenyl) - ispxazolin- 5 5; -yl} - 
acetyl] -N2 - (2 , 3 , 5 , 6- tetramethylplienylsulf onyl) - 2 
(S) -diaminopropanoic acid; 
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n3- [2- {3- (4-forTtiamidinophenyl) -isoxazolin-5 (J2,SJ -yl) - 
acetyl] -N2- U-cyanophenylsulfonyl) -2,3- (S).- 
diaminopropanoic acid; 
N^T.[2- {3- (4-formamidinophenyl) - isoxazolin-5 (J?,5; - yl} - 
5, acetyl] -N2- (4-chlorophenylsulf onyl) -2, 3- (S) - 

' diaminopropanoic acid; 
. N^- [2- {3-,(4-fomamidinophenyl) ^ispxa2pl 

acetyl] ;N2- {4-propylphenylsulf onyl)-.-2, 3- (S) - 
diaminopropanoic acid; 
10 N^.-, [2- [3 - {4rf onnamidinophenyir-isoxa2olin- 5 -yl) - 
acetyl] -N2 - (2 rphenylethylsulf onyl) -2,3- (a) 
diaminopropanoic acid; 
N^- [2- {3- (4-formamidiriophenyl) -isoxazolin-5 (-R/S; -yl} * ' 

15 . 'diaminopropanoic acid; / 

n3- [2 - {3- {4- f orniamidinophenyl).-isoxazolinr5 {^R, S). -yl} - 
acetyl] -N2- {3 -pheriylpropylsulfonyiy ^^ 
diaminopropanoic -acid; : > 
N^- [2- {3- (4r.formamidinophenyl) -ispxazolin-5{J?,5J-yl} -• 
20 . ' \- acetyl] -N2;- ,(3-pyrid>^Lsulfonyl) -2 ,^ , 
diaminopropanoic acid; \ - \ 
N^- [2 - {3'-j 4 - fomami'dinoph^ . 
acetyl] -N2- (phenylaminosulfonyl) -2 , 3- (S) - ; < 
diaminopropanoic acid; ^ . , \ 

25 N^- [2- {i- (4-formamidinpphenyl) - isbxazolin-5 (i^/Sj -yl} - 
acetyl] -N2- (beiizyiaminosul f onyl) -2,3- (S) - 
diaminopropanoic acid; 
• n3 - [2 - (3 - (4 - f ormamidinophenyl) - isoxazolin-.5Xi2, 51 

acetyl] ^N2t( dime thyl'aminos^^ - . ' \ , - 

30 diaminopropanoic acid i * - 

- [2 - {'3 - ( 2 - f iuoro - 4- formamidinophenyl ) - isoxazolin- 
5-(i?.,s; ryl} -acetyl] -N2- (3 -metliylphenyis 
(S) -diaminopropanoic acid, 
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N^- [-2- {3- (2-f ormamidino- 5-pyridinyl) - isoxazolin- 5 (J?, SJ 

yl} -acetyl] -N2- (n -butyl oxycarbonyl).- 2, 3- (S) - 

diamino propanoic acid; 
N^- [2- {3- (2-f ormamidino- 5-pyridinyl) - isoxazolin- 5 {R,S) 

yl] -acetyl] -N2- (3 -methylphenylsulf onyl) -2, 3- (S) - 

diaminopropanoic acid, 
N^- [2- {3- (3 -f ormamidino- 6 -pyridinyl) - isoxazolin- 5 {R,S) 

yl] - acetyl] -N2-'(nrbutyloxycarbonyl).-2, 3- (S) - 

diaminopropanoic acid, 
N^- [2- {3- (3 -formamidino- 6 Tpyridinyl)- isoxazolin- 5 {R,S) 
■ yl} -acetyl] -N2- (3 -methylphenylsulf onyl) -2 , 3- (S) - 

diaminopropanoic acid, 
N^- [2- {3- (4-f ormamidinophenyl) -isoxazolin- 5 (R,S) -yl} - 

acetyl] -N2- (phenyraminocarbonyl) - 2,3-, (S) - 

diaminopropanoic acid; 
N^- [2- {.3- (4-f ormamidinophenyl) - isoxazolin- 5 (i?, 5j -yl} - 

acetyl]-N2- (4-f luorophenylaminocarbonyl) -2,3- (S) - 

diaminopropajibic acid; 
N^- [2t {3- (4-f ormamidinophenyl) -isoxazolin- 5 (i?, SJ -yl} - 

acetyl] -N2- (l-naphthylaminocarbonyl) -2,3- (S) - 

dicuniriopropanoic acid; 
N^- [2- {3- (4-f ormamidinophenyl) -isoxazolin- 5 (i?,S^ -yl} - 

acetyl] -N2- (benzylaiminocarbonyl) -2, 3- (S) - 

diaminopropanoic acid; 
N^- [2- {3- (4-f ormamidinophenyl) -isoxazolin^ 5 (R, S) -yl] - 

acetyl] -N2 - (3-br.omo-2- thienylsulf onyl) -2,3- (S) - 

diaminopropanoic acid; . 
n3- [2- {3- (4-f ormamidinophenyl) - isoxazolin- 5 (i?, -yl} - 

acetyl] -N2- (3-methyl-2-benzothienylsulfonyl) -2,3- 

(S) -diaminopropanoic acid, 
N^- [2 - {3 - (4-f ormamidinophenyl) - isoxazolin- 5 (-R, -yl} - 

acetyl] -N2- (isobutyloxycarbonyl) -2, 3- (S) - 

diaminopropanoic acid. 
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W^V [2- {3- (4-forniajniainophenyl) -isoxazolin-.5 {R) -yH - • • 
acetyl] -N2- (Isobutyloxycarbonyl) -2,3- (S) - 
diaminopropanoic acid, \- 
^ -N^- [2- {3- (4-fornvamidinophenyl) -isoxazolin 
5 V ^ acetyl] -N2-*'( isobutyloxycarbonyl) -2,3- (S) - 
diaminopropanoic acid, . 
■ N^- [2- {3-(4rformaiTiidinoplienyl) -isoxazolin-5 (i?,5;-yll.- - 
acetyl] -N2-"(2-cycl6propylethoxycarbonyl)>2, 3- (S) - 

' diaminopropanoic acid, 

' 10 : n3- [2M3- (4-foritiamidinophenyi).-isoxa2olin-5(i?;-yl)- 

acetyl] -N2- (2-cyclopropyletlioxycarbonyl) -2,3- (S) - 

diaminopropanoic acid, and 
n3- [2- {3- (4-formamidinoplienyl) -isoxazolin-5 (5; -yl} - - 

.15* diaminopropanoic acid, ' . ; , 

N^-/[2,- {3- (4-guanidinophenyl) -isoxazolin-5 -yl} - 

: ; " acetyl]^-N2- (n-butyloxycarbonyl) -2,3-XS) - . 

diaminopropanoic acid. 
. n3- [2- {3- {4-guanidinophenyl) -isoxazolin-5 (-R>-yl}.- 
.20 acetyl] -N2- (n-butylopcycarbonyl) -2;,3- (S) - 

diaminopropahpic afcid. 
N^- [2- {3- (f-guanidinophenyl):-isoxazolin-5 (J?>-yl} - - 
acetyl] -N2- { 3.- met hylphenylsulf onyl) - 2,3 -,(S) - . 

diaminopropanoic acid. . ; 

. 25 N^- [2- {5- (4-formamidinophenyl) -isoxazoiin- 3 (H,s; -yll 
acetyl] -N2 - (n-butyloxycarbonyl) - 2 , 3 - (S) - 
diaminopropanoic acid; : ' 

" 15. A prodrug ester of a c6^ of Claim 14, 

30 said ester being selected from the group consisting of : 
methyl; 
ethyl; 
isopropyl; 

methyl carbonyloxymethyl-; 
35 ethyl carbonyloxymethyl- ; . 
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t -'butylcarbonyloxymethyl - ; 

cyclohexylcarbonyloxymethyl- ; 
1 - (methvlcarbonvloxv) ethyl - ; •> - 

1- (ethylcafbonyloxy) ethyl- ; 
'5 * 1 - (t-butylcarbonyloxy) ethyl- ; 

1 - (cyclohexylcarbonyloxy) ethyl - ; 

i-propyloxycarbonyloxymethyl- ; 

cyclohexylcarbonyloxymethyl-; 

trbutyioxycarbonylbxymethyl- ; 
10 . ; ' i - ( i -propyl oxycarbonyloxy) ethyl - ; . - 

1 - (cyclbhexyloxycarbonyloxy) ethyl - ; 

1 - (t -but yloxycarbonyloxyj ethyl - ; 

dimethyiaininoethyl- ; 

diethylaminoethyl " ; 
15 . {S-methyl-l , 3 -dioxacyclopenten-2-bn-4-yl) methyi- ; 

(5- (t-butylj -1, 3-dioxacyclopenten-2-on- 
4 -yl ) methyl - ; 

(1,3- dioxa - 5 - phenyl - eye lopenten - 2 - on - 4 - yl ) methyl - ;, 

1 - (2 - (2 -methoxypropyl) carbonyloxy) ethyl - • 



20 



16. A compound of Formula Id: 
f I 



(Id) 



25 or a pharmaceutically acceptable salt form thereof 
wherein: ; 

is selected from is selected from r2(r3)n-, 

r2 (r3)N(r2n=) C-„ r2{r3)N(r2n=)CN(R?) - , 
30. r2(r3)N(CH2)qZ'-; R2(R3)N(R2N=)C(CH2)gZ-/ 

r2 (r3)n(r2n=) CN(r2) { CH2 ) qZ * / piperazinyl - ( CH2 ) gZ - , 

or . ' , 
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or 




Z is selected from a bond, 0, S, S(=0), or. S (=0)2; 

5 r2 and r3 are independently selected from: H, Ci.-Cio 
alkyl, G2-C6 alkenyl, C3-C11 cycloalkyi; C4-C11, 
.cycloalkylalkyl, Cg-Cio aryl, C7-C11 arylalkyl, C2-C7 
aikylcarbonyl, C7-C11 arylcarbonyl, .C2-C10 
" alkoxycarbonyl, C4-.C11 cycloalkoxycarbonyl, C7-C11 , 
in - ■ hirygloalkoxycarbonyl, C7-C11 arvloxvcarbonvl, . or 



aryl (Ci-Cio Al^o^y) c^^^oriyl,^^ C 
■alkylcarbonyloxy:(Ci-C4 aikoxy)carbonyl, Ce-Cio 
^ arylcarbonyloxy(Ci-C4 alkoxy) carbonyl , C4-C11 
. , cycloal3cylcarbonyloxy (Ci-C4 alkoxy) carbonyl ; \ 

, ■ /■ " . ■ ■ 'J. . ^. ' ; ■ 

U. is selected from: ' - 

, 'a single bond, ■ : ■ , , ' . 

CX-C7 alkylene, 

C2-C7 alkenylene, - ' . 

20 C2-C7 alkynylene, \ 

arylene substituted with 6-3 R^^, , or 
pyridylene svLbstituted with 0-3 R^^; 

V is selected; from: 

25,-- . -a single-bond; . . ... . ,7- ; 

C1-C7 alkylene substituted with 0-6 R^ or R'^; 
C2-C7 alkenylene substituted with 0-4 R^ or R'^; 
C2-C7 alkynylene substituted with 0-4 R^ or R'7; 
phenylene siibstituted with 0-4 R^ or R'7; 

30 " pyridylene substituted with p -3 R^ or R*^; ■ 

pyridazinylene' substituted with 0-3 R^ or R*^ ; 
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X is selected from: 
a single bond; 

^ - (CH2)nC(=0)N(Rl^) -; 

C1-C7. alkylene substituted with 0-6 R^/ or R^^; 

5 - C2-C7 alkenylene substituted with 0-4 R^, R^ or R^^; 

C2-C7 alkynylene . substituted with 0-4 R^, R^ or R^-S; 

y is selected from: 
hydroxy, 



10 


Ci 


to 




alkyloxy. 




C3 


to 


Cii 


cycloalkyloxy, . 






to 


Clo 


aryloxy. 




C7 


to 


Cii 


aralkyloxy. 




^3 


to 


Clo 


alkylcarbonyloxyalkyloxy. 


15 


C3 


to 


ClO 


alkoxycarbonyloxyalkyloxy , 




, C2 


to 


ClO 


alkbxycarbonylalkyloxy , 




C5 


to 


ClO 


cycl oalky 1 carbony loxya Iky 1 oxy , 




, C5 


to 


Cf 0 ' 


cycloalkoxycarbonyloxyalkyloxy/ 




Cs 


to 


ClO 


cycloalkoxycarbonylalkyloxy > 


20 


C7 


to 


Cii 


aryloxycarbonylalkyloxy, 




Ce 


to 


C12 


aryloxycarbonyloxyalkyloxy. 




Cs 


to 


C12 


arylcarbonyloxyalkyloxy , 




C5 


to 


ClO 


alkoxyalkylcarbonyloxyalkyloxy, , 




C5 


to 


ClO 


(5-alkyl-l , 3-dioxa-cyclopenten-2-one- 



25 yl) methylpxy, 

ClO to Ci4 (5-aryl-l, 3-dioxa-cyclopenten-2-one- 

yl ) me thyloxy ; 
(r2)(r3)n-(Ci-Cio alkoxy)-; 



30 R^* a!nd W are attached to, the same carbon and taken 

together to form a spiro-fused, 5-7 member ed , ring, 
structure of the formula: 
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■ D , E, F and G are each independently selected from: 

5 . ' carbonyl; . . 

a heteroatom moiety selected, from N, N(R^2) , o, 

.. provided that no more than 2 of D, E, F and G. 
^ ' . are N, N(Ri20 , O, S/ or C(=0) ; 

alternatively, the bond between D and E, E and F, or F 
10, and G in such "spiro- fused ring may be a 

' - double bond; / . , , " ' ^ ' ' 

r4 . -is selected from- H/Ci-Cio aikyl ^^_h Ci-Cio 
15^ alkoxy, nitro, Ci-Cio alkylcarbonyl,. br -N(Ri2) r13; 

... R^. and R"^ are' each independently selected .from H> -Ci-Cio 

^ alkyl, hydroxy, Ci-Gio' alkoxy, nitro, Ci-Cio.. / 
" . alky 1 carbonyl/ -N{R^2)r13^: cyano, halo> CF3, 'CH0, 

20 "c:02R5^, C(=0)R5a, cdimRSa; CON(r1.2)2, 0C(=0)R^^^ 

;OC(=0)ORSa/ ORSa, OC(=0)N(Ri2)2/ 0CH2CO2R^^, 
C02CH2C02R5a, N(Rl2)2, NO2 , NR^'^C (=0)'R5a, 
* NRl2c{=0)OR5a, in^l2c (==0) N (Rl2) ^ / nR^SsOsN (R^2) 3 ^ , 

NRl2so2R5a, S(0)pR5a/ s02NiTi^^)2. C2 to Ce alkenyl, 
25 C3' to Cii cycloalkyl , C4 to Cir cycloalkylmethyl; 

C^to Cio aryl optionally substituted with 1-3 
■ groups selected .from halogen/ Ci-Ce alkoxy, Ci-Cg 
* alkyl, CF3, S(0)inMe, or -NMe2; 
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C? to Cii arylalkyl, said aryl being optionally . 
substituted with 1-3 groups selected from halogen, 
Ci-C s alkoxy, Ci-Cg al ky l , CF3 S (O) mMe, or -NM e 2; — 



5 methylenedioxy when is a substituent on aryl; 

-R^a is selected from C1-C4 alkyl, C1-C4 alkoxy, halo, 

CF3, NO2, or NR^2r13, 

10 rS ' is selected from: 

H; ■ ' 

R^; 

Ci-Cio alkyl, substituted with 0-8 R^; 
C2-C10 alkenyl, substituted with 0-6 R^; 
15 C2-C10 alkynyl, substituted with 0-6 R^; 

C3-C8 cycloalkyl, substituted with 0-6 R^; 
C5-C6 cycloalkenyl, substituted with 0-5 R^; 
aryl, substituted with 0-5 R^; ' 

5-6 membered heterocyclic ring containing 1-2 N, O, 
20 or S heteroatoms, wherein said heterocyclic 

ring may be saturated, partially saturated, or 
fully unsaturated, said heterocyclic ring 
being substituted with 0-5 R^; 

25 Ri2 and R^^ ^re independently H, Ci-Cio alkyl, Ci-Cio 
alkoxycarbonyl , Ci-Cio alkyl carbonyl, Ci-Cio 
alkyl sulfonyl, aryl(Ci-Cio alkyl) sulfonyl, 
arylsulfonyl, aryl, C2-C6 alkenyl, C3-C11 
cycloalkyl, C4-Cia cycloalkylalkyl, C7-C11 arylalkyl, 

30 C2-C7 alkyl carbonyl, C7-C11 aryl carbonyl, C2-C10 

alkoxycarbonyl , C4-C11 cycloalkoxycarbonyl,* C7-C11 
bicycloalkoxycarbonyl, C7-C11 aryloxycarbbnyl, 
heteroarylcarbonyl, heteroarylalkylcarbonyl or 
aryl(Ci-Cio alkoxy ) carbonyl , wherein said aryls or 

35 heteroaryls are optionally substituted with 0-3 
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\ substituents selected from the group consisting of: 
CirC^ alkyl, C1-C4 alkoxy/ halo, .CF3, and NO2; 

r5 and R^a are selected independently from H, Ci to Cg 

5 /,. .alkyi; C2 to Ce alkenyl/ . C3 to, Cii , cycioalkyl, C4 to- 

C'li cycloalkylmethyl, Ce to Cio aryl/ C7 to Cn 
arylalkyl, or C'l-Cio* al5<^yl substituted with 0-8 R^;- 

R^5 is selected from: 
10 H;. . , . ■ ' : • \ . 

" ■ , R^; * ' ■ 

' Ci-Cio alkyl, substituted with 0-8 R^; 

C2-C10 alkenyl, substituted with 0-6 R^; ... 

15 . . . aryl, siabstituted with .0-5' R^; 

5-6 membered heterQcyclic ring., containing 1-2 . N/ 0, 
or S heteroatoms, wherein said heterocyclic 
ring may be saturated, partially saturated, or 
fully unsaturated, said heterocyclic ring 
20 being substituted with 0-5 R^; 

Ci-Cio aikoxycarbonyl substituted with 0-8 R<S; 
C02R^ ; or . : 

-C{=0)N{RJ^2)Rl3. , : : 

: 25 ' n is" 0-4; . 
, p. ' is '"l-B; 
q is .1-7 ; 

-r 'is 0-3;- — - - ■ -.-^•■^ ■ ■ 

provided that n, p, q and- r are chosen such that >the / 

nxomber of atoms between and Y is in^the range of 
• 8-17. ' 

17. A compound of Claim 16 of Formula "III: 



30 



SUBSTITUTE SHEET (RULE 26) 



wo 95/14683 



331 



PGT/US94/13155 



— — — - 



(III) 

wherein: • 

is selected from r2hn-, H2N(r2n=)c-, H2N(r2n=) CNH- , 
R2HN(CH2)qO- , H2N ( R2n= ) CNH ( CH2 ) gO 7 , 
piperazinyl- (CH2)qO-, 

.10 r2 is selected from H, aryl(Ci-Cio alkoxy ) carbonyl , or 
Ci-Cio alkoxycarbonyl; 

R^ is selected from H; Ci-Cio alkyl, hydroxy", Ci-Cio 

alkoxy, nitro, Ci-Cip alkylcarbonyl, or -N(R^2)r13. 




n 



15 ■ ... ■ • : ' 

V is selected from: . — 
- ^ a single bond; 

C1-C7 alkylene siibstituted with 0-6 R^ or R'^;^ 

C2-C7 alkenylene substituted with 0-4 R^ or R*^; , 
20 ' C2"C7 alkynylene substituted with 0-4 R^ or R'^ ; 

phenylene substituted with 0-3 R^ or R*'; 

pyridylene substituted with 0-3 R^ or R*^; 

pyridazinylene substituted with 0-3 R^ or R*^ ; 

25 X is selected from - (CH2) nC (=0) N{Ri2) . ^ C1-C7 alkylene 
substituted with 0-1 R^, C2-C7 alkenylene, or C2-C7 
alkynylene; . 

• Y is selected from: 
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' hydroxy/ ; 
Ci^to Cio alkyloxy-, 
C3 to Cii cycloalkyloxy,v. 
Ce'to Cio aryloxy, 
5 C7 to Cii aralkyloxy, . 

C3 to Cio alkylcarbonyloxyalkyloxy, 
C3 to Cio SLlkoxycarbonyloxyalkyloxy, 
C2 to Cio alkoxycarbonylalkyloxy, 
C5 to Cio cycloalkylcarbonyloxyalkyloxy, 
10 , .C5 to do cycloalkoxycarbonyloxyalkyloxy, , 

C5.. to Cio cycloalkoxycarbonylalkyloxy, 
C7 to Cii. aryloxycarbonylalkyloxy, . ; 
Cq to C12 aryloxycarbonyloxyalkyldxy, . ' 

15 C5 to Cio a.lkoxyalkylcarbonyloxyalkyloxy, 

C5 to Cio (5-alkyl-l, S-dioxa-cyclopenten-^-one- 
yDitiethyloxy, or. 
Cio to Ci4 (5-aryl-l,3-dioxa-cycloperiten-2-one- 
yl)methyloxy; 



20 



is selected from 0 or ;CH2.; 



D, E, F and G are. each independently selected from*: 
CH2;;\ 

25 - . carbonyl; ". ' - : 

a heteroatom moiety selected from N, NH, 0, provided' 
that no more than' 2 of D/ E, F and G- are N, nh/- 

„ . 0. or'.S7 .v./ . 

' ^ alternatively, the bond between D and *E, E;and F, or F 
30 . cuid' G in such spiro-fused ring may be a 

carbon -nitrogen double bond or a carbon -carbon ; 
double bond; . 

r6 and "r'^ are each independently selected from H, Ci-Cip 
35 , alkyl, hydroxy, "Ci-Cio alkoxy, nitro, Ci-Cio 

alkylcarbonyl , -N(R^^)Ri3., cyano, , or halo; 
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R^^ and are each independently selected from H, 

[ Cj.-Cio alkyl, Ci-Cio alkoxycarbonyl, Ci-Ciq 

alkylcarbonyl, Ci-Cio alkylsulf onyl , aryl{Ci-Cio 
5 alkyl) sulfonyl, arylsulf onyl, heteroarylcarbonyl , 

heteroaryalkylcarbonyl or. aryl) 

n is 0-4; 

P is 1-3; ' • 

10 q . is 1 - 7 ; 

. r ,is 0-3; / - ■ • , 

provided that n, p, q and r are chosen such that the 

number of atoms between R-^ and Y is in the range of 
8-17 . 

15 , . . ■ , ■ ' 

18, A compound of Claim 17 wherein: 

is r2nhc{=NR2)- and V is phenyl or pyfidyl or 

20 Ri is 




' and V is a single bond; 

n is 1 or 2; 

25 X is C1-C4 alkylene substituted with 0-1 R^; 

Y is selected from: 

hydroxy; ' 
Ci to Cio alkoxy; 
30 methylcarbonyloxymethoxy- ; 

ethyl carbonyloxymethoxy - ; 
t-butylcarbonyloxymethoxy- ; 
cyclohexylcarbonyloxymethoxy- ; 
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* 1- (methylcarbonyloxy) ethoxy- ; . ' . . 

1 - (ethylcarbonyloxy) ethoxy- ; 
1* (t-butylcarbonyloxy) ethoxy- ;• - 

1- (cyclohexylcarbonyloxy) ethoxy- ; • ^ 
.5 i -propyl oxycarbonyloxyine thoxy- ; , 

t-butyloxycarbonyloxymethoxy- ; 

1- (i -propyl oxycarbonyloxy) etlioxy- ; 
' .1- (cyclohexyloxycarbonyloxy) ethoxy- ; , 

1 - ( t-butyloxycarbonyloxy) ethoxy- ; 
10 dimethylaminpethoxy- ; 

diethylcuninoethoxy-'; ^ 
. {5-methyl-l, 3-dioxacyclpperiten-2.-on-4-yl)me 

(5- (t-butyl) -l/3-dioxacyclopenteh-2-on-4- , 

15. .(l,3-'dioxa-5:phenyl:-cyclopenten-2-onr4-yl)methoxy- ; 

1- (2- (2-methoxypropyl) carbonyloxy) ethoxy- ; 

'R12 and Ri3 are each independently selected from H, Ci-Cg 
alkyi/ C1-C4 alkoxycarbonyl, 01-04. alkylcarbonyl, 
20; . C1-C4 alkylsulfonyi; aryl (Gi-C4 alkyl j sulf ohyl, 
arylsulf onyl ^heteroarylcartionyl , 
: heteroaryalkylcarbonyl or aryl; ' arid 



R13 is H. 



25 



19. A comppiind of Claim 16, or .pharmaceutically 
r _ acceptable ^salt forms, thereof , selecte^^^ from: .. . 

30 5 {R,S) -3- (4-amidinophenyl) -8- (2-carboxYethyl) -l-oxa-2r8- 
. diazaspiro [4,4]non-2-ene-7 ; 9-dione; 
5{R,S) -3- (4-amidinophenyl) -8- (3 -carboxypropyl) -1-oxa- . 

2 , 8 - diazaspiro [4 , 4 ] hon - 2 - ene - 7 , 9 - dione ; 
5{R,S} -3- (4-amidinophenyl) -8- (2-carboxyethyX) -l-oxa-2, 8; 
35 diazaspiro [4 .4]non-2-ene-5-one; - 



SUBSTITUTESHEET (RULE 26) 



wo 95/14683 



335 



PCTAJS94/13155 



5(RrS) -3-(4- amidinophenyl ) - 8 - ( 3 - carboxypropyl ) - 1 - oxa - 
2 , 8 -diazaspiro [4 • 4] non- 2,-ene- 5-one; , . 

S(R.S) - 3-' (4 - amidinophenyl ) - 8 - ( 2 - carbn xy^r.hy] ) - 1 - oxa - 2 

. azaspiro [4,4].nona-2, 8-diene'-5-one; * ' 

5 5{R,S) -3- {4-amidinophenyl) -8- (3 -carboxypropyl) -l-oxa-2- 
azaspiro [4 . 4] nona-2 , e-diene-S -oiie; 
5{R,S) -2- (4 r amidinophenyl) -8- (2 -carboxyethyl) -l-oxa-2, 8- 

\ diazaspiro [4 . 4] dec-2-ene-7^, 9-diohe; ' 
5 (i^/S) -3- (4-amidinophenyl) -8- (3 -carboxypropyl) -1-oxa- 
10 2, 8-diazaspiro[4.. 4]dec-2-ene•7 , 9-dione; 

5{i?,S) -3- (4-amidinophenyl) -.8- (2 r carboxyethyl) -r-oxa-2, 8- 

. diazaspiro [4,4] dec-2-.ene-5-one; 
5 (i2,S) -3- (.4-amidinophenyl) - 8- ( 3 - carboxypropyl ) -l-oxa^' 
2 , 8 - diazaspiro [4 . 4 ] dec - 2 - ene - 5 - one ; 
15 5{RrS) '2- (4-amidinophenyl) -8- (2 -carboxyethyl) -l-oxa-2- 
azaspiro [4 . 4 ] deca- 2 , 8 - diene - 5 - one ; 
:5{R,S) 'i- (4-amidinophenyl) r 8- (3 -carboxypropyl) -l-oxa-2- 

azaspiro [4 . 4 ] deca - 2 , 8 - diene - 5 - one ; 
5 (R,S) '- 3 -'(4 -amidinophenyl) t8 - (2 -carboxyethyl) -l-oxa-2, 8- 
20 . diazaspiro[4.4]undec-2-ene-7,9-dione; 

5 ( 5) -3 - (,4 - amidinophenyl )- 8 -( 3 - carboxypropyl ) -1 - oxa - 

2 , 8-diazaspiro [4 ♦ 4] undec-2-ene-.7 , 9 -dipne; 
5 {R,S)'3t (4-amidinophenyl) -8- (2 -carboxyethyl) -l-oxa-2, 8- 
diazaspiro [4 ,4] undec-2-ene-5-one; 
25 5 {i?,5) - 3- (4-amidinophenyl) -8 - ( 3 ^ carboxypropyl ) -1-oxa- 
2, 8 -diazaspiro [4 . 4] undec- 2 -ene- 5 -one; 
5 (H,S) - 3- {4-amidinophenyl) -8 - (2-carbox:yethyl) - l-oxa-2 - 

azaspiro (4 . 4] undeca- 2 , 8 -diene- 5-one; 
5(i^>S) -3- (4-amidinophenyl) -^8- ( 3 : carboxypropyl ) -. l-oxa-2 - 
30 azaspiro[4.. 4iundeca-2, 8-diene-5-one; 

5(J?,5')-3- [2- (piperidin-4-yl).ethyl] -8- (2 -carboxyethyl) -1- 

6xa-2 , 8 -diazaspiro [4 , 4] non- 2-ene-7 , 9 -dione; . 
5{R,S) '2' [2- (piperidin-4-yl)ethyl] - 8 -( 3 - carboxypropyl ) - 
l-oxa-2 ,8 -diazaspiro [4 . 4) non-2 -ene-7 , 9 -dione ; 
35 5 (i?, 5) - '3- 12- (piperidin-4--yl)ethyl] -8 - (2 -carboxyethyl) -1- 
oxa- 2^, 8 -diazaspiro [4 .4] non- 2; ene- 5 -one; 
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5(i?/5), -3- [2- (piperidin-4-yl),ethyl] -8- (3-carboxypropyl) - 

1 - oxa - 2., 8 - diazaspiro [ 4 . 4 ] non - 2 - ene - 5 - one ; 
5 (i?,S) -3 M2- (piperidin- 4 -yl) ethyl] -8 r,( 2 - carboxyethyl • 
; .' oxa-2-azaspiro [4.4]nona-2, 8-diene-5-one;' • ■ ^ . . 

5 - 5 {i?v5r) -3- [2Mpiperidin-4-yl) ethyl] -8- (3^carboxypropyl) -. 

1 - oxa - 2 - azaspiro [ 4 ,.4 ] nona - 2 , 8 - diene - 5 - one ; 
. , 5(12,S) -3- [2- {piperidin-4-yljethy . ' . 

oxa-2 , 8-diazaspiro [4 .4] dec-2 -ene-7 , 9 -dibne; 
5 (i2/S) -3- [2Mpiperidinr4-yl) ethyl] -8-'(3-carb6xypropyl) - 
10: l-oxa-2,8-diazaspirp[4,4]decT2-ene-5,7-dione; _ 

5 -3^'[2- (piperidin-4-yl) ethyl] v8- (2-carboxyethyl) -1- / 

oxa-2, 8-diazaspiro I4;4] dec-2-ene-5rone; ■ \ : 
5iR,S) -3- [2- (piperidin-4-yl)ethyl] -8- ( 3 ^ carboxypropyl ) - 

15 . 5 -3- [2-'(piperidin-4-yl)e'thyl] '-8^(2-carboxyethyl^^ 
oxa - 2 - azaspiro [4 . 4 ] deca - 2 , 8 - diene - 5 - one ; 
5 (i2>S) -3- [2Mpiperidin-4-yl) ethyli -8- (3-carboxypropyiy 

l-oxa-2-azaspirp [4,4] deca-2, 8-diene-5-one; 
5(je:S) -3- [2- (p±peridin-4-yl)ethyll-8- (2-carbo:^ 
20 oxa-2,8-diazaspiro[4.4]undec-2-ene-7,9-diqne; ; \ . 

5 -3- [2- (piperidin-4-yl) ethyl] -8- (3-carboxypropyl) - . , . 

l--oxa-2 , 8-dia:zaspiro[4 /4]iindec'- 2-ene:7/9-dione;. 
5(i?/5) -3- [2- (piperidin-4-yl)ethyi] -8- (2-carbo^ 
oxa - 2 , 8 - dia zaspiro 1 4 . 4 ] xindec - 2 - ene - 5 - one ; 
25 5 -3- [2- (piperidin-4-yl)ethyl] -8- (3-carboxypropyl) - 

1 - oxa - 2 , 8 - diazaspiro [4 . 4 ] undec - 2 - ene - 5 - one ; 
5 (i?,S) -3- [2Mpiperidin-^4-yl)ethyl] -8M2-carboxyethyl) - 
' - - oxa-2-azaspiro [4v4] mdeca-2/8 -diene-5-one^r 

5(J?/S) -3- [2- (piperidin:4-yl)ethyl] -8- (.3rcarb^^ \ 
30 i-oxa-2-azaspiro [4.4]iindeca-2, 8-diene-5-one; 

5 (R,S) -3- (4-amidihophenyl) -8- 

[ 2 - (benzyloxycarbonylainino) - 2 - carboxyethyl ] - i - oxa - 
2,8-diazaspiroi4.5)dec-2-ene." * ' 

35 20. A compound of Fomula I: 
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or pharmaceutically acceptable salt form thereof, 
wherein: 

is selected from: ^ , 

R2 (r3)N(CH2)qZ-: r2 (r3)n(R2n=) C(CH2)qZ- , 

r2 (r3)n(r2n=).CN(r2) (GH2)gZ-, piperazinyl - ( CH2 ) qZ - or 




10 , . ■ 

Z is selected from O, S, S (=0) , S (=0) 2; 

^ r2 and r3 are ^independently selected from: H, Ci-Cio 
alkyl/ C2-C6 alkenyl, C3-Cii cycloalkyl, C4-C11 

15 cycloalkylalkyl, Ce-Cio aryi; C7-C11 aryiaikyi, C2-C7 

alkylcarbonyl, Cvdi^ arylcarbonyl, C2-C10 
alkoxycarbonyl , C4-Cii cycloalkoxycarbonyl , Cj-Cn 
bicycloalkoxycarbonyl,** C7-C11 aryloxycarbonyl , or 
aryl(Ci-Cio alkoxy) carbonyl , Ci-Ce 

20 alkylcarbonyloxy (C1-C4 alkoxy) carbonyl, Cg-Cio 

. arylcarbonyloxy ( Ci - C4 alkoxy) carbonyl , C4 - Cn 
cycloalkylcarbonyloxy (C1-C4 alkoxy) carbonyl ; 

U. is optionally present and is selected from C1-C7 
25; ^ alkylene, C2-C7 '^alkenylene, C2-C7 alkynylene, 
arylene, or pyridylene; 

V is selected from: 
a single bond; 
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- .:,--Ca-C7 alkyiene substituted with 0.-6 or R'^; , 
• C2-C7 alkehylene substituted' with 0-4 R^ or R'7 ; 
. " C2-C7 alkynylene substituted with 0-4 R^ or R*^ ; 
phenylene substituted with. 0-4 R^ or' R*^; 
5 pyridylene substituted with 0-3 R^/or R*^; 

pyridazinylene substituted'with 0-3 R^ or R"^;. 

W is -(aryl) -Z^-, wherein said aryl is substituted 
, with 0-6 r€. or R*^; 

■ ■ ■■ ' /■ \ ■ ■ ' . / ' ■ ' , ' . • ■ ..' ^ [' " ■ , ' . ■ ' ■ 

2^ is selected f rom a* single bond/ -CH2-/ -0 or S;' 
X is selected from: 

15 C1-C7 alkylene substituted, with 0-6,R^, R^ or R^^; 

C2-C7 alkenylerie substituted. with 0-4 R^, R^ or R^^; 
,C2-C7 alkynylene substituted with 0-4 R^, ^ R^^' 

y . is selected from hydroxy, Ci to Cio alkyloxy, C3. to . 
20 Cii cycloalkyloxy/ Ce to Cio aryloxy, C7 to Gn 

aralkyloxy, C3 to Cio'^alkylcarbonylpxyaikyibxy, C3 
to Cio alkoxycarbonyloxyalkyloxy/ ^2 to-Cfo ■ • ■ 
alkpxycarbonylalkyloxy, Cs to. Cio ^ 
cycloalkylcarbonyloxyalkyloxy,. C5 to Cio, 
25 cycloalkpxycarbonylpxyalkyloxy, C5 to Cio ' 

/ cycloalkoxycafbonylalkyloxy, C? to Cn ' . 
aryloxycarbonylalkyloxy, Cg to C12 
^ ^ aryloxycarbonyloxyalkyloxy/ Ce to C12 . ^ i^- 

J V. arylcarbohyloxyalkya6x>r, C5 to Cio > 

30 alkpxyalkylcarbonyloxyalkyioxy, C5 to Cio (5-alkyl-. 

. 1, 3-dioxa-cyclopenten-2-one-yl) methyloxy, Cio . to ^14 
{ 5 - aryl - 1 , 3 - dioxa - eye lopent en - 2 : one - yl ) me thyloxy ; 
V . (r2) (r3)n- (Ci-Gio alkoxy) . , 
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r4 is selected from H, Ci-Cio alkyl,. hydroxy, Ci-Cio 

alkoxy, nitiro, Ci* Cio alkylcarbonyl, or -N (R^2) ^13 . 



r6 and R*^ are each independently selected from H, Ci-Cio 
5 alkyl, hydroxy, Ci-Cio alkoxy, nitro, Ci-Cio 

alkyl carbonyl, -N(r12)r13^ cyano, halo, CF3-, CHO, . 
C02R5^, C(=0)R5a, CONHRSa, CON (r12) j , OC (=0) R^a, 
0C(=0)0R5a, ORSa, OC (=0) N (r12 ) ^ , OCHsCOsR^a, 
G02CH2C02R5^, N(Ri2)2; NO2, NR^2c(=0)R5a, 

10 NRl2c(=0)0R5a, NR^^c (=0) N (r12 ) 2 , NRI2SO2N (R^^) 3 , . 

NRi2s02R5a, S(0)pR5a, S02N(Rf2)2; C2 to Ce alkenyl, 
C3 to Cii cycloalkyl, C4 to Cn cycloalkylmethyl; 
C6 to do aryl optionally siabstituted with halogen, 

15 .alkoxy, alkyl, -CF3, S(0)mMe, or -NMe2; or 

C7. to Cii arylalkyl said aryl being optionally 
substituted with halogen, alkoxy, alkyl, -CF3,, 
' S(0)mMe, or -NMea; 

•20- - 

rS is selected from: 

V* • ' ' ■ -H; ■ 
. r€ ; 

Ci-Cio alkyl, substituted with 0-8 R^; 
25 .C2-C10 alkenyl, suJDStituted with 0-6 R^'; 

C2-C10 alkynyl, substituted with 0-6 R^; 
C3-C8 cycloalkyl, substituted with 0-6 R^; 
C5-C6 cycloalkenyl, substituted with 0-5 R^; 
aryl^ substituted with 0-5 R^; 
30 5-6 member ed heterocyclic ring containing 1-2 N, O, 

or S heteroatoms, wherein said heterocyclic 
ring may be saturated, partially saturated, or 
fully unsaturated, said heterocyclic- ring 
being substituted with 0-5 R^; 
35 ' . . • 
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and are independently H, Gi-Cio' alkyl, Ci-Cio 
■ alkoxycarbonyl , Ci-Cio alkyicarbonyl, Ci-Cio 
alkylsulfonyl, aryl (Ci-Cio alkyl) sulf onyl, 
arylsulfonyl, aryl, Cs-Ce' alkenyl, .C3-C11 \ 
5 \ cycloalkyl, C4-Cii. cycloalkylalkyl, C7-C11 arylalkyl, 

C2-C7 alkylcarbonyl , C7-Cii;arylcarbonyl, C2-C10 
alkoxycarbonyl, C4-C11 cycloalkoxycarbonyl, .C7-C11 
. bicycloalkoxycarbonyl, , C7-C11 aryloxycarbonyl , 
' heteroairylcarbonyl, heterparylalkylcarbonyl or 
10 aryl(Ci-Cio alkoxy)carbonyl; 

.Rl4 is selected, from H, Ci-Cio, alkyl, C2-.C10 alkenyl, 

C2-CX0 alkynyl,. Ci-Cio alkoxy,. aryL, heteroaryl or; 

15 ■ • ■ ■ ■ . . , ' ' .' . • . 

r5 and R^.^ are selected independently from H, Ci to' Cg 

alkyl, G2 to Ce alkenyl, C3 to Gn cycloalkyl, C4 to 
Cii cycloalkylmethyl, Qe to. Cio aryl, C7 to Cn 
arylalkyi, or Gi-Cio alkyl substituted with 0-8 :R^; 

is selected from: 

R«; ■ , 

Ci-Cio alkyl, substituted with 0-8 R^; , . ' /• 
C2-C1P alkenyl, substituted with 0-6 R^; 
Ci-Cio alkoxy, substituted with 0-6 R^; . 
aryl, substituted with 0-5 R^; 

5 -6 membered heterocyclic ring- cpntaining 1 -2 N, O, 
or S heteroatoms, .whiereiri said heterocyclic 
ring, may be saturated, partially saturated, or 
fully unsaturated, said heterocyclic ring 
being substituted with 0-5 R^; 
Ci-Cio alkoxycarbonyl substituted with 0-8 R^; • 

C02R^ ; or 

-C{=0)N(R^2)r13. 



25 



30 
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n . is 0-4; 

q is 2-7 ; [ . 

r is 0-3;" • " . 

5 provided that n, g, and r are chosen .such that the 

number of atoms between and Y is about 8-17. 

21, A compound of Claim 20 of Formula IV: 



10 




(IV)' 



wherein: 

is selected from r2hn(CH2) qO- , 

r2hn{r2n=C)NH(CH2)q6-v piperazinyl- (CH2)qO-, or 



15 




2 is 0; 

r2 is selected from. H, aryl (Ci-Cio) alkoxycarbonyl, 

Ca-Cio alkoxycarbonyl; 
V is selected from: 

a single bond; 

Ci'Cy alkylene siibstituted with 0-6 R^ or R*^ ; 
C2"C7 alkenylene substituted with 0-4 R^ or R*^ ; 
C2-G7 alkynylene substituted with 0-4 R^ or R*^; 
phenylene siibstitiited with 0-3 R^ or r"^ ; 
pyridylene substituted with 0-3 R^ or R*^ ; 

pyridazinylene substituted with. 0-3 R^ or R'''; 

, " J- ■ 

is selected from a single bond, O or S; 



25 
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' X is selected from: . 

, a single, bond; ' ' 

. Ci.-Cv alkylene substituted with 0.-4 R^, 'r^ or R^^; . 
5 C2-C7 alkenylene substituted with 0-3 R*, R^ or R^^. 

C2-C7 alkynylene substituted with 0-3 R^, R^ or R^^,. 

y selected from hydroxy, Ci to .Cio alkyloxy, Cs 'to Cn 
cycloalkyloxy, Cg to Cio aryloxy, Cy -to Cn 
10 " aralkyloxy, C3 to Cio alkylcarbonyloxyalkyloxy, C3 
to Cio alkoxycarbonyloxyalkyloxy, C2 to Cip 
' alkoxycarbonylalkyloxy, C5 to Cio 

cycloalkylcarbonyloxyalkylpxy, €5 to Cio 

15 . : cycloalkoxycarbonylalkyioxy, • G7 to Gn. 

aryloxycarbonylalkyloxy, Cs to C12 . * 

aryloxycarbonyloxyalkyloxy, Cs to C12 ; 

arylcarbonyloxyalkyloxy, C5 to Cio . 

alkoxyalkyicarbonyloxyalkyloxy, C5 to Cip (5-alkyl- 
20 i,3-dioxa>cyclopenten-2-one-yl)inethyloxy, , or Cio to 

Ci4 { 5 - aryl- 1 , 3 - dioxa - cyclopeht en - 2 - one - 

yDmethyloxy; 

. r4 is selected from H, Ci-Cio alkyl, hydroxy, Ci- Cio 
25 . alkoxy, nitro, Ci-Cio alkylcarbonyl, or -N(R^2)r13. 

. r^ and R^ are selected from H, Ci-Cio alkyl,. hydroxy, 
. Gi-Cio alkoxy, nitro, .Ci- Cio alkylcarbonyl,, 

'-N(R^2)r13^. cyemo; or halo; r 
30 ■ . ' .■ ^ ' " ■ ■ " " ' ' , ■ : ' ■ ■ " 

" r8 .is selected f rom H, Ci-Cio alkyl, C2-C10 alkenyl, 
C3-C8 cycioalkyl, C5-C6 cycloalkenyl, aryl, 5-6 
membered heterocyclic ring containing 1-2 N,' 0, or 
S, where said heterocyclic ring may be saturated, 
35 partially saturated, or fully unsaturated; 



SUBSTITUTE SHEET (RULE 26) 



wo 95/14683 PCT/US94/13155 

343 

and are independently selected from H, Ci-Cxo 
alkyl, Ci-Cio alkoxycarbonyl , Ci-Cio alkylcarbonyl, 

. Ci-Cio alkylsulfonvl> aryl (Cj - r ^ p- arVyl ^ g nl f nnyl , 

arylsulf onyl, heteroarylcarbonyl, 
/5 heteroarylalkylcarbohyl or aryl; 

R^^ is selected from H, Ci-Cio alkyl, C2-C10 alkenyl, 
C2-C10 alkynyi, Ci-Cio alkoxy, aryl, heteroaryl or 
Ci-Cio alkoxycarbonyl, CO2R5 or -C (=0)N(Ri2) r13 . 
10 ' ' ' ' 

r5 is selected from H or Ci-Cio alkyl substituted with 

■ 0-6 R^; . 
n is 0- 4 ; ' 
is 2-7; 

15 provided that ,n and q are chosen such that the nimber of 
atoms between R^ and Y is in the range of 8-17. 

22, A compound of . Claim 21 wherein: 
Ri is r2hn(CH2)qO- or . ^ 

'20 ■ ' ■ ' ' ' ' ' * ' ■ ' ^ ■ 

. ' r°- 

V is C1-C3 alkylene; 
25 is a single bond or O; 

X is C1-C3 alkylene substituted with 0-1 R^; 

Y is selected from: 
30 hydroxy; 

Ci to Cio alkoxy; 
methylcarbonyloxymethoxy- ; 
ethylcarbonyloxymethoxy- ; 
t - butyl carbonyloxymethoxy- ; 
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cyclohexylcarbonyloxymethoxy- ; 
1- (methylcarbonyloxy),ethoxy- ; 
1 - (ethylcarbonyloxy) ethoxy- ;. 
1- (t-butylcarbonyloxy) ethoxy- ; 
5 ' i-(cyclohexylcarbonyloxy) ethoxy- ; . . , 

i-propyloxycarbonyloxymethoxy- ; 
t-butyloxycarbonyloxymethoxy- ; - 
, 1- (i- propyl oxycarbonyloxy) ethoxy- * 

1- (cyclohexyloxycarbonyloxy) ethoxy- ; 
10 1- (t-butyloxycarbonyloxy) ethoxy- ; 

dimethylaminoethoxy- ; ' . . . 

diethylaminoethoxy- ; " . V ^ 

{5rmethyl-l, 3-'dioxacyclopenten-2-on-4-yl)inethoxy- ; 

15 yDmethoxy- ; ^ 

( 1 , 3 - dioxa - 5 - phenyl - eye lopent en - 2 - on - 4 - yl ) me thoxy - ; 

1 - ( 2 - ( 2 - methoxypropyl ) carbonyloxy ) ethoxy- ; 

r12 and r1? are independently selected from H, Ci-Ce 
2 0 • alkyl / Ci - 04 alkoxyearbonyl , Ci - C4 alkylcarbonyl , 

Ci-Ce alkyl sulfonyl, aryl(Ci-C4 alkyl) sulfonyl, 
arylsulfonyl, heteroarylearbonyl, 
heteroarylalkylcarbonyl or aryl; 

25 is H. 

' 23." A compound of Claim. 20, or a pharmaceutieally 
acceptable salt fonn thereof, selected from: 

30 S(R,S) -4- [3- (piperidin-4-yl) oxymethylisoxazolin-5-yl]hy- 
drocinnsatiic acid; 
5 {R,S) -4- [3- (2-aminoethoxymethyl) isoxa2olin-5-yl]hydro- 

cinnamic acid; 

5 {R,S) -4- [3- (3.-amiriopropyloxymethyl) isoxa201in-5-yl]hy- . 
35 drocinnamic acid; 
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5 {R,S) -4- [3- (piperidin-4-yl) oxymethylisoxazolin-S- 
ylJphenoxyacetic acid; 
5(R,S) - 4- [3- (2-ajninoethoxvinethvl) isQxazol-ir>-g;-yi ]' pVton - 



V oxyacetic acid; 
5 5(RrS)-4' [3- (3-aininopropyloxymGthyl) isoxazolin-S- 
yl] phenoxyacetic acid. 

24.- A compound of Formula I: 



10 



o 



. (I) 



15 



20 



or a pharmaceutically acceptable salt form thereof 
wherein: " 

b is a single or dbvjble bond; 

is selected f rom R^a (r3) n- , r2 (r3) n (1^%=) c-., 

R2a(R3)N(CH2>qZ-, ■R2(R3)N(R2N=)C(CH2)qZ-, . 




(CH2)nZ- 



(CH2)„ 




(CH2)nZ 



or 




(CHa),^- 



Z is selected from a bond, 0,.S, S(=0), S{=0)2; 



25 r2 and r3 are independently selected from: H, Ci-Cio 
alkyl, C2-C6 alkenyl, C3-C11 cycloalkyl, C4-C11 
cycloalkylalkyl, Ce-Cio aryl, C7-C11 aryiaikyi, C2-C7 
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alkylcarbonyl , .C7-C11 arylcarbonyl, C2-C10 - ' 

alkoxycarbonyl , C4'-Cii cyclcalkoxycarbonyi, C7-C11 
bicycloalkoxycarbonyl/ C7-C11 aryloxycarbonyl, ^ . 

. aryl (Ci-Cio. a-l^oxy) carbonyl, , / * 

5, . alkylcarbonyloxyalkoxycarbonyl, or ! 

alkoxycarbonyloxyalkoxycarbonyl , ' C'l - Cg 

alkylcarbonylbxy (C1-C4 alkox^y) carbonyl, Qe-Cio ... 

,arylcarbonyloxy(Ci-C4 alkoxy)carbonyl, C4-C11. 
cycloalkylcarbonyloxy (Ci - €4 alkoxy) carbonyl ; - 

. ; '-R2a is r2 or R2 (R3) n(R2N=)C; " - : - . . ' ; 

U is selected from: / . . 

.15, . / -{C1-C7 alkyl)-/ >' ^ ' / ' . ■ , 

- (C2-C7 . alkenyl) - , ^ • . • . : . 
> {C2-C7 alkynyl) - , - ' _ . . 
-(aryl)- substituted with O-B R^^, or - 

- (pyridyl) - substituted with 0-3 R*^^; 

■20-'..-'- ' ''' ; , . ■ ^ ■- ■ . : ■ - ■- ■ ^^'-^ " ■■' ■ ^ ' ■ 

V is selected from: . ^ ' - . 

a single bond; ' ' ■ ^ , ^ ' ^ 

MC1-C7- alkyl) - , siJbstituted witli 0-3 ^groups ' - ' . 

/independently selected from R^ of R*^; ; , 
25 - (C2-C7 alkenyl) - , substituted with p-3 groups 

' independently selected f rom R^ or R'^ ; 
. - (C2-C7 alkynyl) substituted with 0-3 groups 

'independently^selected from^R^ or Rl;' : . . , v " \ .... 

- (phenyl) substituted 'with 0-2groups^ : • 
30 , independently selected from R^ or R*^; 

-'(pyridyl) substituted with 0-2 groups . ' 

independently selected from R^ or R"^; or 
- (pyfidazinyl) substituted with .0-2 groups 
independently selected from R^ or R'^; 
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W is selected from: 

r20 ' R20 



R 



.21 



fry: 



O p O p 



p20 r20 

4 r21 




n 

O V'm o " 'm 





O 



p20 p20 



O m 



X. is/selected from: 

5 a single bond, 

- {C{R4)2)n-C(R4) (r8) -C(R4) (R4a) 

' with the proviso that when n is 0 or 1., then at 
least one of R*^ pr R® is other than H or methyl; 

.10 y selected from: 

hydroxy, ^ > 

Ci to Cio al^loxy, 

C3 to Cii cycloalkyloxy, 

Ce to Cio aryloxy, 
15 C7 to Cii aralkyloxy, 

C3 to Cio alkylcarbonyloxyalkyloxy, 

C3 to Cio alkoxycarbonyloxyalkyloxy, ■ _ 

C2 to Cio* alkoxycarbonylalkyloxy, 

C5 to Cxo cycloalkylcarbonyloxyalkyloxy, 
20 C5 to Cxo cycloalkoxycarbonyloxyalkyloxy. 
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Cs to Cio cycloaikoxycarbonylalkyloxy; 
C7 .to Cii aryloxycarbonylalkyloxy, 
Ce to Ci2 aryloxycarbonyloxyalkyloxy,. 
Ce to Ci2 arylcarbonyioxyalkyloxyy 
Cs to Cio - alkoxyalkylcarbonyloxyalkyloxy , 
Cs^to Cio (5■alkyl-lv3-dioxa-cyclopenten;2-one- 
yl)Itlethyloxy, . . 
do to Ci4 (5-aryl-l,3-dioxa-cyclopenten-2-one- 

^ yDmethyloxy, 
(r2) (r3)N- (Ci-Cio^alkoxy) - ; . 



is -C- , -0-/ or -NR22-; 



15^ ' , . ■ , ^ . \ ■■ ' ■ ■ \ ■: 

r4 is selected 'from. H, Ci-Cio alkyl/ Ci-Cio. • . 

alkylcarbonyi;. aryl, arylalkylene cycloalkyi, or 
, cycloalkylalkylene; 

20 • alternately, two R* groups on adj acent carbon ^atoms may 
■ :V join to form a bond/ thereby to form- a carbon^ ' ; 

^carbondouble or triple bond between such adjacent . 
carbon- atoms; ' 

25 R^a is selected from H, hydroxy^ Ci-Cio alkbxy, nitro, 

N{R5)R5a, .N(Rl2)Rl3^ .n(r16)r17, 

^ . Ci-Cib alkyl substituted with 0-3 R^ ' . 
aryl siibstituted with 0-3 R^, or : ; 
' ■ Ci-Cio alkylcarbonyi; . ^ 

R4b is selected from H, Ci-Ce alkyl, Cs-Ce alkenyl, 
C2-C6 .alkynyl, hydroxy, ■ Ci-Ce alkoxy,, Ci-Ce 
alkylthio, Cx-C6 alkylsulfinyl,, Ci-Ce alkylsulfonyl, 
hitro, Ci-Ce alkylcarbonyi, Cg-Cio aryl, -N(r12)r13. 



30 
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halo, CF3, CN, Ci-Ce alkoxycarbonyl, ca:rboxy, 
piperidihyl , or pyridyl; 



is selected from H, Ci-Cs alkyl, C2-C6 alkehyi', C3-C11 
5" ' cycloalkyl, C4-C11 cycloalkylmethyi , Ce-Cio aryl, 

•C7-C11 arylalkyl, or Ci-Gio alkyl substituted with 
0-2 R^^: 

R^^ is selected from hydrogen, hydroxy/ Ci to Ce alkyl, 
10 C2 to Ce alkenyl, C3 to Cn cycloalkyl , C4 to- Cn 

cycloalkylmethyi, Ci-Ce alkoxy, benzyloxy, Ce to Cio 
. aryl, heteroaryi, C7 tb Cn arylalkyr, or Ci-Cio 
alkyl substituted with -0^2 R^^; ' 

15' alternately ,; r5 and R^^ when both are substituents on the 
same • nitrogen atom (as in -ITO^rS^) can be. taken 
together with the nitrogen atom to which they are 
attached to f orm; 3 -azabicyclononyl, 1,2,3,4- 
tetrahydro- 1 -qnainolinyl , 1 , 2 ; 3 , 4 - tetrahydro- 2 - 

20. isoquinolinyl, 1 -piperidinyl, 1-morpholinyl, 1- 

• pyrrol idinyl, thiamorpholinyl, thiazolidinyl or 1- 
. piperazinyl, each being optionally siibstituted with 
Ci-Ce alkyl, Cg-Cio aryl, heteroaryi, C7-C11 
arylalkyl, Gi-Ce alkylcarbonyl, C3-C7 

25 cycloalkylcarbonyl, Ci-Ge alkoxycarbonyl, C7-C11 

arylalkoxycarbonyl , Ci-Ce alkyl sulfonyl or Cg-Cio 
arylsixlf onyl ; 

r5^ is selected from Ci-Ce alkyl, C2-C6 alkenyl, C3-C11 
30 cycloalkyl, C4-C11 cycloalkylmethyi, Cg-Cio aryl, 

C7-C11' arylalkyl, or Ci-Cip alkyl substituted with 
0-2 R^^; . * • 

• R^ is. selected from H," Ci-Cio alkyl, hydroxy, . CitCio 
35 alkoxy, nitro, Ci-Cio alkylcarbonyl, -N(r12) r1 3^ 
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' \ cyano, halo, CF3, CHO,' GOjRS,, C(=0)R5a, cONRSRSa, - 
: 0C(=0)RSa, oC,(=0)6R5b', QrS,. 0G(=0)NR5R5a, OCH2Cp2R5, 
C02CH2C02R^..N02:, J^R5«C(=0)RSa, NR5ac(=0)0R5b, ■ 
V . NR5ac(=p)m5R5aV NR5aS02NR5R5^ N^^ 

,5 '. ■ S02NR5.R5a, . C2 to Ce alkenyl, C3. to' Cu cycloalkyl;- - ' 
C4 to Cii" cycloalkylmethyl ; . . . .' 

Ce to Cib.aryi optionally- substituted with 1-3 • 
• groups selected from halogen, Ci-Cg alkoxy,Ci-C6 
10. ,,aikyl, 'CF3, S{0)mMe, or -NMe2; 

-', Ct to Cii" af-ylalkyl, said aryl being optionally , , 

substituted with 1:3 groups .selected from halogen, 

iw,,,;^,.^^ Ggy aP:03Q^,^>. Ci?G^lkyl7^CFy7r:S:^^ 



"15 



methylenedioxy when r6 is a substiuent . on aryl ? or 



a 5-6 membered heterocyclic ring containing 1-2 N, 
' 0, or S. heteroatoms, wherein ■ said heterocyclic 
20 . ring may be saturated, partially saturated, or 

fully' unsaturated, said heterocyclic Ting 
, • . being substituted with 0-2 r'; - . 

R6a is selected from C1-C4 alkyl, C1-C4 alkoxy, halo,. 
25 . ' .CF3, NO2, or NRi2Rl3; ■ . , ■ 

r7 is selected from H,;Ci-Cio alkyl/ hydroxy, Ci^^^^^ 
. alkoxy/. nitro,xCi-Cio alkylcarbonyl, ' -N{r12)r13, 
. - cyahq;' halo,- CF3, GHO? COzRS. C(=0)R5a, -CONRSRSa-,. ■ 
30 0G{=0)R5a, 6G(=0)OR5b, bR^a, 6c{=0)NR5R5a, OGH2G02R^ 

• C02CH2GO2R5-, NO2, NR5ac(=0)R5a,, NR5ac(=0)0R5b, 

NR5ac(=o)NR^RSa, NRSasOjNRSRSa, NR5as02R5, S(0)mR^*' 
S02NR^R^^/ C2 to Ce alkenyl, C3 to .Cn cycloalkyl, . 
C4.to Cii...cycloalkylmethyl',/C6 to Gio aryl, or G7 to 
35 , Gil arylalkyl; . ,.■„.•.■ . . ' , ,' 
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r6 is selected from: 

R^; ■ ^ ' 

C2-C10 alkyl, substituted with 0-3* R^; 
5 C2-C10 alkenyl, substituted with 0-3 R^; 

C2.-Cio alkynyl,^ substituted with 0-3 R^; 
C3-G8 cycloalkyl, substituted with 0-3 R^; 
C5-C6 cycloalkenyl, substituted with 0-3 R^; 
■ . aryl, substituted with 0-3. R^; 

5-6 membered heterocyclic ring containing 1-2 N, O, 
or S he t eroatoms, ^ wherein said heterocyclic 
ring may be saturated, partially saturated, or 
fully unsaturated, said heterocyclic ring 
being siibstituted with 0-2 R^; 
15 ' ■ ' , . . ^ 

R^2 and Ri3 are independently H, Ci-Cio alkyl, Ci-Cio 
alkoxycarbonyl , Ci - Cio alkylcarbonyl , Ci - Cio 
alkylsulfonyl, aryl(Ci-Cio alkyl) sulf onyl, . 
arylsulfonyl, aryl, C2-C6 alkenyl, C3-C11 
cycloalkyl, C4-C11 cycloalkylalkyl, C7-C11 arylalkyl, 
.C7-CX1 arylcarbonyl, C4-C11 cycloalkoxycarbpnyl , C7-. 
Oil bicycloalkoxycarbonyl , G7-C11 aryloxycarbonyl , 
or aryl(Ci-Cio alkoxy) carbonyl , wherein said aryls 
are optionally substituted with 0-3 siabstituents 
selected from the group consisting of: C1-C4 alkyl, 
.CirC4 alkoxy, halo, CF3, and NO2; 

is selected from H, Ci- Cio alkyl, C2-Cio alkenyl, 
C2-C10 alkynyl, Ci-Cio alkoxy, aryl, heteroaryl or 
Ci-Cio alkoxycarbonyl, C02R^ or -C(=0)N(R5)R5a. 

R^5 is selected from: 

H; ■ : 
R^; ' ■ ^ 

35 Ci- Cio alkyl, siibstituted . with 0-3 R^; 

C2-C10 alkenyl, substituted with 0-3 R^; 



Rl4 

30 
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' , \ Ci-Cio alkoxy/ siibstituted with, 0-3 ; 

aryl,. substituted, with 0-3 R^; 

5-6 membered heterocyclic ring containing 1-2 N, 0,. 
■ or S heteroatoms', wherein said' heterocyclic.^ • 
5 • ring may be saturated, partially saturated, or 

fully unsaturated, said heterocyclic ring 
being substituted with 0-2- R^; 
Ci-Cio alkoxycarbonyl substituted with 0-2 R^; 

-C02R^f or . 
10 -C(=0)N(Ri2)Ri3. ^ ^ : . 

provided that when b is ^ a double bond v only one of R^^ 
, : -or- R^5 is present; ; 

- pi6 is selected from: - ; 

15 -C(=0) -O-Risa, . 

; -C(=0) -R^8fc»/ 

' -G(=0)W{R^^^y2r 

-C(=0)NHS02R^®V . ^ ■ ^ 

;C(=0)NHC(=0)Ri8h, : 

.20 -C(=0)NHC(=0)6R^Sa, : /; ■ 

-C{==0)NHS02NHR1^^, 

- ; -NH-C(=0) -O-R^S*/ 

^ -NH-C(=0) -R^^^,/ ; ' . ' 

25 -13H-C(=0) -NH-Ri8b^ ^ 

. > :S02-Q-R^^^, 
' ■ ' ■,-S02-R^®^. ■ ' ' " 

, -S02-N(18^)''2, ^ 

.-SO2-NHC (=0)018^; , . 
.30 ' :P(=S) (0R^S^)2/ ^ ' ' ' 

-P(=0) (0RlS^)2. 
-P(=S) (R^»^)2/ 
-P(=0) (Rl®^y2/ or 
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R^'^ is selected from: H, Ci-Cio alkyl, C2-C6 alkenyl, C3- 

Cix cycloalkyl; C4-C15 cycloalkvlalkvl , arvl. 

aryl(Ci-Cio alkyl)-; 

5 - 

pifia is selected from: 

Ci-Ce alkyl substituted with 0-2 R^^, 
C2-C8 alkenyl* substituted with 0-2 R^^, 
C2.-C8 aikynyl substituted with 0-2 R^^, 
10 C3-C8 cycloalkyl substituted with 0-2 R^^, 

. aryl substituted with 0-4 R^^, 
aryl(Ci-C6 alkyl)- substituted with 0-4 R^^, 

a 5-10 membered heterocyclic ring system having 1-3 
15 • heteroatoms ' selected independently from O, S, arid 

N, said, heterocyclic ring being substituted with 
0-4 Ri9, 

. Ci-Cfi alkyl substituted with a 5-10 membered 
20 heterocyclic ring system having 1-3 heteroatoms * 

selected independently from O, S, and N, said 
heterocyclic ring being substituted with 0-4 R?-^; 

Ri8b is selected from R^®^ or H; 

R^^ is selected from H, halogen, CF3, CN, NO2/ NR^^rIB^ 
Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 aikynyl/ C3-C1.1 
cycloalkyl, C4-Cii cycloalkylalkyl, aryl, aryKCi-Cg 
alkyl)-, Cx'Cs alkoxy, or C1-C4 alkoxycarbonyl; 

30 

r20 and r2i are each independently selected from H, 

d-Cio alkyl, C02R5^^ C(=0)R5a, CONR^RSa^ NR5C(=0)R5a, 

NR-^2r13^ C2-C6 alkenyl, C3-C11 cycloalkyl ^ C4-C11 
cycloalkylmethyl, Cg-Cio aryl, or C7-C11 arylalkyl; 

35 
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r22 is selected from Ci-Cio alkyl, C2-C6. alkenyl/ C3-C11 
cycloalkyl, C4-G15 cyclpalkylalkyl, aryl, aryl(Ci- 
Cio.alkyl)-; C(=0)R5a- cOsR^b, --cl^ONXRSyRSa, or a. 

hond to X; ' ' ' . 

■ 5 ■ ■■ - ■ . ' • ^ ' _ 

,m . is 0-2; 
n is G-2; ■ 
,. p is 1-2;- ■ ' 

g is. 1-7 ; ■ . ■ . ' ■ . 

10 r ; is 0-3; / : ' ^ ^ 

provided that: n, q and r. are chosen such that the number , 
of- atoms connecting. R^ and Yds in the /range of 
8-17 . 

.15 25. A compound of Claim 24 of • Formula Ic: - 

Rlf u 0 

^ Y 



/ ■■■ ■ ■ - (IC) . / : ■ ' - ^ '. '■'■''^ ■ ■ . 

20 wherein: _ ^ ^ . ■ . ,\ : 

^ Z is selected from a bond, O, or S; ' 

r2 . is selected from H, aryKCi-Cio alkoxy) carbonyl, or 
Ci-Cib alkoxycarbonyl; 

" U is a single bond; ' ^ 

X is -CHR4^-; 

30 r5 is selected from H or Ci-Cio alkyl substituted with 
0-6 R*^; > 
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and r"^. are each independently selected from Ci-Cio 
alkyi, hydroxy, Ci-Cio alkoxy, , nitro, Ci-Cib 
alkylcarbonyl, -N(R^^)RJ-3; cvano. or haln; 



5 Ri2 r13 ^•j.q each independently selected from H, 

Ci-Cio alkyl, Ci-Cio alkoxycarbonyl , Ci-Cio 
alkylcarbonyl, Ci-Cio alkyl sulfonyl, 

aryl{Ci-Cio alkyl) sulfonyl, arylsulf onyl, . or aryl, , 
wherein said aryl s are optionally. substituted' with 
10 . *0-3 substituents selected from the group ^consisting 
of: C1-C4 alkyl, Ca-C4 alkoxy, halo, CF3, and NO2; 

R^5 ig selected from H, Ci-Cio alkyl, C2-Cio alkenyl, 
Cs-Gio alkynyl, Ci-Cio alkoxy, aryl, heteroaryl or 
15 Ci-Cio alkoxycarbonyl, C02R^ or -C(=0)N(R5)R5a. 

R^^ is selected from: 
-C (=0) -0-RiSa, 

•C(=0|-Rlfi^,. . 
20 -S(=0)2-R^®^; ^ 

R^'^ is selected from: H or C1-C4 alkyl; 

R^^^ is selected from: 

25 Ci-Cs alkyl sxabstituted with 0-2 R^-^, 

C2 - Ce alkenyl substituted with 0-2 R^^ , ' 
C2-C8 alkynyl substituted with 0-2 R^^, 
C3-C8 cycloalkyl substituted with 0-2 R^^, 
aryl substituted with 0-2 R^^, 

30 aryl(Ca-C6 alkyl)- substituted with 0-2 R^^, 

a heterocyclic ring system selected from pyridinyl, 
furcinyl, thiazolyl, thienyl, pyrrolyl, pyrazolyl, 
triazolyl, imidazolyl, benzof uranyl, indolyl, . , 
35 indolinyl, ciuinolinyl, isoquinolinyl , isoxazolinyl. 
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benzimidazolyl, piperidinyl, tetrahydrof uranyl, ' 
pyranyl,, pyridinyl, < 3H-indolyl, ca:rbazolyl, . 
pyrrolidinyl, piperidinyl, indolinyl, or 
morpholinyl/ said heterocyclic ring being 
siJDStituted with^ 0-2 R^^; 

C1-C6 alkyl substituted with a heterocyclic ring 
system selected f rem pyridinyl; furanyl, .thiazolyl; 
thienyl, pyrrolyl, pyrazolyl, imidazolyl, 
10 ' ^soxazolinyl, benzofuranyl, indolyl, . indolenyl, 
guinolinyl, isoquinolinyl, benzimidazolyl , 
piperidinyl/ tetrahydrofuranyl, pyranyl/ pyridinyl, 
3H- indolyl, indolyl, carbazole, pyrrolidinyl, 

15.- heterocyclic ring being substituted :with 0 -2 R^^, 



WO 95/14683 
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26. A compound of Claim 24 of Formula lb: 

(lb) " ■ 



wherein: 

25 is selected f rom: R2(R3)Nr.. r2nH(R2n=) C- > 
R2r3N,(CH2)p»Z-, .R2ira(R2N=|C^ 

. or 

30 n is. 0-1;- 
. p' is 2-4; 
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p" is 4-6; 

Z is. selected from a bond -or O; 



. 5 R^' is H or Ci-Cs a'lkyl; . ^ 

V is a single ^bond, or 
-'(phenyl) - ; 

10 X is selected from: 

./ . -CH2-/ ^ ' ■ ] ' ^ 

-CHN(r16)r17- , or ; 

-GHNR^RSa. . 

15 Y is selected from: 

hydroxy; . . ^ ' 

Ci to Cio alkpxy; . y 

methylcarbohyloxymethoxy- ; 
. ethyl carbonyloxyme thoxy - ; 
20 t-butylcarbonyloxymethoxy- ; 

cyclohexylcarbonyloxymethoxy- ; 
. 1 - (methylcarbonyloxy) ethoxy- ; 

1- (ethylcarbonyloxy) ethoxy- ; ^ . 

1 - ( t - butylcarbonyloxy ) e thoxy- ; . 
25 1- (cyclohexylcarbonyloxy) ethoxy- ; 

i-propyioxycarbonyloxymethoxy- ; 

t-butyloxycarbonyloxymethoxy- ; 

1 - ( i - propyl oxycarbonylqxy) ethoxy- ; 

1- (cyclohexyloxycarbonyloxy) ethoxy- ; 
30 1- ( t-butyloxycarbonyloxy) ethoxy- ; 

dimethylaminoethoxy- ; 

diethylaminoethoxy- ; 

( 5 - methyl - 1 / 3 ^ dioxacyc 1 opent en - 2 - on - 4 - yl ) me thoxy - ; 
( 5 - ( t - butyl )" - 1 , 3 - dioxacyc lopent en - 2 - on - 4 - 
35 yDmethoxy-; 

(1,3- dioxa - 5 - phenyl - eye lopent en - 2 - on - 4 - yl ) methoxy - ; 
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' 1 - (2- (2 -methoxypropyl) carbohyloxy) ethoxy- ; 

■ Rifia is selected from: 

, Ci-C4 . alkyl substituted with- 0 - 2 R^^, ' . 

' 5 :C2-C4.alkenyl substituted' with/0-2 Ri9,_ 

C2-C4 alkynyl substituted with 0-2 R^^,. " 
. C3-C4 cycloalkyi; substituted with 0-2 R^^, 

aryl substituted with 0-2 R^^, : ' ■ 

aryl(Ci-C4 alkyl)- substituted with 0-2 R^^., 

a heterocyclic ring system *selected from pyridinyl. 
. furanyi^^thiazolyl/ thienyr, pyrrolylv.pyr^^^ 
triazolyl, imidazolyl, benzof uranyl , indolyl, 

. 15 . . benzimidazolyl^ piper idinyl,/tetrahydrofuranyl, ^ 
pyranyl, pyridinyl, 3H-indolyi, carbazolylv' 
pyrrolidinyl, piperidinyl ,^ indolinyl, or , 
morpholinyl, said heterocyclic ring being 
substituted with 0-2 R^^; 

■ -20 ..^ .. • ,:: ■': ' ■ -'^ ■ ; ■.. . '\ ■ 

Ci-Ce alkyl siabstituted. with a heterocyclic ring,. ; • 
. ' system selected from pyridinyl/ furanyl/ thiazolyl/ 
thienyl, pyrrolyl, pyrazblylv imidazolyl, y 
isoxazolinyl, benzbf uranyl, indolyl, ihdolenyl, 
25 guinolinyl, isoguinolinyl, benzimidazolyl r 

: piper idinyl, . tetrahydrofuranyl/ pyranyl, pyridinyl, 
3H-indolyl, indolyi, carbazole; pyrrolidinyl, 
" piperidinyl , ^indolihyl, or mbrpholinyl, said 

T ' heterocyclic rijig^ being substituted "with 0,- 2 R^^ . 



30 



35 



27. A compound of Claim 26 wherein: ■ 

Ri is R2NH (R2N=)C- :or r2nh (R^N^) CNH- ' and V is phenyl or 
pyridyl; or 

R^ is - ' ' * ■ 
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, and V is a single bond; 



n is 1-2; 
5 . ' 

is H or C1-C5 .alkyl; 

X is selected from: 
-CH2-,; 

1 0 - CHN ( ^ ) Rl"7 - \ or 

. -CHNR^RSa- ; 

w is selected from: 



"TV 

O ' m • 




N O 




N NR 



22 



15 



or 




m 



m is 1-3; 



Y is selected from: 
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hydroxy; . 360 
Ci to Cio alkoxy; 
methylcarbonyloxymethoxy- ; 
ethylcarbbhyloxymethoxy- ; . 
5 t-butylcarbonyloxymethoxy-*; 

Gyclohexylcarbonyloxymethoxy- ; * ' " ' ' 

. 1- (methylcarbonyloxy) ethoxy- ; 

1- (ethylcarbonyloxy) ethoxy- ; 

.\ 1- (t-butylcarbonyloxy) ethoxy- ; 
10 , 1- (cyclohexylcarbonyloxy) ethoxy- ; . 

i - propyloxycarbonyloxyitiethoxy - ; 
t-butyloxycarbonyloxymethoxy- ; 
1- (i -propyl oxycarbonyloxy) ethoxy- ; 

15 1- (t^butyloxycarbbnyloxy) ethoxy- ; 

dimethylaminoethoxy- ; 
diethylaminoethoxy- ; ' 

( 5 -methyl - 1 , 3 - dioxacyclopenten- 2 - on- 4 -yl ) methoxy-.; 
( 5 - ( t - butyl ) * - 1 , 3 - dioxacyclopent en- 2 - on - 4 - 

20 yDmethoxy- ; ' ' • ' ^ 

( 1 , 3 - dioxa - 5 -pheny 1 - eye Idpent en - 2 - on - 4 - y 1) methoxy - ;: . ; 

1 - ( 2;- ( 2 -methoxypropyl ) carbonyloxy ) ethoxy 

■Ri9 is H, halogen, C1-.C4. alkyi; C3-C7 eye loalkyl, 
25 cyclopropylmethyl, aryl, or benzyl;; 

' r20 and are both H; 

/r22 is H, Ci-G4 alkyl or benzylv - . ^ 

■ 30 . ■ ' / ■' .■ . " 

28. A eompond of Claim 24, or a pharmaceutically 

acceptable salt form thereof, selected from: ^ ^ 

' 2- (R,S) -2-carboxymethyl-.l: {5- (R,S) -N- [3- C4- 
35 amidinophenyl)isoxazolin-5-yl acetyl] piper idine;. 
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2 - CR,S) -2-carboxymethyl-l- {5- (R,S) -N- [3- (4- 

amidinophenyl) isoxazolin-.S-yl acetyl] azepine; 

2- (R,S) -2 -carboxymethyl-l- {5- (R,S) -N- [3- (4- . 

amidinophenyl) isoxazolin-5-yl acetyl] pyrrolidine; 
. 5 3- (R, S) -carboxyinethyl-4- {5- (R/S) -N- [3- (4.- 

, amidinophenyl) isoxazolin- 5 -yl acetyl] piperazine- 2 - 

one; ' 

6- (R,S) -carboxymethyl-l- {5- (R,S) -N- [3- (4- 

amidinophenyl) isoxazolin- 5-yl acetyl] piper idine- 2- 
10 one; , . - 

5- (R, S) -carboxymetliyl-l- {5- '(R, S) -N- [3- (4 - . 

amidinophenyl) isoxazolin- 5-yl acetyl] pyrrolidine- 2 - 
one; ' . - . . ' 

7- .(R/S) rcarboxymethyl-1- {5- (R, S) -N- [3 - (4- ^ . ■/ 
15 amidinophenyl) isoxazolin- 5 -yl acetyl] azet idine- 2 - 

one; : ; 

2- (R,S) -carboxymethyl-1- {5- {R,S) -N- [3- (4- . 

• aiaidinophenyl) isoxazolin- 5-yl acetyl] pyrazolidine; 

3- (r;s) -carboxymethyl-4- {5- {R',S) -N- [3- (4- 

20 amidinophenyl) isoxazolin- 5-yl acetyl] morphpline. , 

29 i A method for the prevention or 'treatment .of 
thrombosis which comprises administering to a host in 
need of such treatment a therapeutically effective 
'25 amount of a compound of Claim 1 , 6, 11, ' 16; .20, or 24. 

30. A pharmaceutical composition comprising a 
therapeutically effective cunount of a compoxind of Claim 
1, 6, 11, 16, 20, or 24 and a pharmaceutically 

30: acceptable carrier. 

31. A method of inhibiting the aggregation of 
blood platelets which comprises administering to a host 
in need of such inhibition a therapeutically effective 

35 .amount of a compound of Claim 1, 6, 11, 16, 20, or 24 . 
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32. A method of treating thromboembolic disorders 
selected from thrombus or embolus formation, harmful . 
■ platelet aggregation, reocclusion following . 
thrombolysis, reperfusion injury, -restenosis, 
5. atherosclerosis, stroke , ' myocardial infarction, and 

unstable angina, which comprises, administering to a host 
in need of such treatment a therapeutically effective 
. amount/Of a compound _ of- Claim 6. 



10 



■22. A method for the treatment of thrombosis whicH 
comprises administering to a- host in heed of such' ; 
"treatment a therapeutically, effective amount, of a 
. compound of Claim 6 in combination with one or more 

15 ^ thrombolytic: agent > an- anti- coagulant agent, or an ■ : 
anti- platelet agent.. 

-34. ^A method of treating rheumatoid arthritis, . 
asthma, allergies, adult respiratory syndrome," organ 
20 transplantation, rejection, V septic shppk, . pispriasis, ■ 

; contact dermatitis, osteoporosis, osteoarthritis, tmor 
\ • metastasis, ^diabetic, retiriopathy, •inf lammatory 

\" conditions -and inflammatory bowel disease / comprising 
' administering to a host in need of such treatment "a - ' 
25' therapeutically effective amount of a;compoiihd of 'Claim ^ 



363 



AMENDED CLAIMS 

[received by the International Bureau on 29 March 1995 (29.03.95); 

- new claims 35-38 added; (8. pages)] ' ^ 

35. A compoiond of Claim 6, or enantiomeric or 
diaBteripmeric forms thereof , or mixtures of 
enantiomeric or diasteriomeric forms rnereof , or a 
pharmaceutically acceptable salt fcrrr. thereof selected 
5 from: 

1^3. (2- {3- (4-f ormamidiaophenyl) -isoxazolin-5-yl)-acetyl] - 
N^,- (pbenylBuif onyl } -2,2 - diajainopropanoic, acid; 

N^- 12- {3- (4-formamidinophenyl) -isoxazolin-B-yl) -acetyl] - 
10 - ( 4 - methyl - phenyl - eul f onyl )> 2 , 3 - diaminopropanoi c 

acid; 

N,^- 12- {3* (4-formamidinophenyl) -isoxazoiin-5ryl} -acetyl] - 

n2- (butanesulf onyl) -2,3 -diaminopropanoic acid; 
N^- 12- {3- (4-formamidin6phenyl) •isoxazoiin-S-yl) -acetyl] - 
15 n2- (propaneeulf onyl) -2,3- diaminopropanoic acid; 

. N^- [2- {3- (4-formamidinophenyl) -isoxazclih-S-yl) -acetyl] - 
N^- (ethanesulfonyl) -2, 3*-dianinopropanoic acid; 
N^- [2- (3- (4-formamidinophenyl) -isoxatolin-S-yl) -acetyl] v 
- (methyloxycarbonyl ) - 2 , 3 - diaminopropanoic acid; 
20 N^- [2- {3- (4-formamidinophenyl) - isoxazolin- 5 -yl) -acetyl] - 
. n2- (ethyloxycarbonyl)'^- 2/3 -diaminopropanoic acid; 
K^- 12- {3- (4-formamidinophenyl) - i80xazolin-5-yl} -acetyl] - 
n2 - ( 1 . propyl oxycarbonyl ) - 2 , 3 - diaminopropanoic - acid ; 
K^- [2- {3* (4-fprmamidinophenyl) -isoxazolin-S-yl) -acetyl] - 
25 n2 - <2 -propyl oxycarbonyl) -2 , 3 -diaminopropanoic acid; 

N^- [2- {3- (4-formamidinophenyl) -isoxazclin-S^yl} -acetyl] ' 
n2- (n-butyloxycarbonyl) -2,3- diaminopropanoic acid; 
N^- 12- {3- (4-f6rmamidinophenyl) - isoxazolih-S-yl) -acetyl] ■ 
N^- (1- (2-methyl) -propyloxycarbonyl) -2,3- 
30 diamincpropanoic acid; 

N^- (2- {3- (4-f ormamidinophenyl) - icoxazolin-5 -yl) -acetyl] • 
- ( 2 - ( 2 - methyl ) - propyloxycarbonyl ) - 2 , 3 - * 
diaminopropanoic acid; ' / 
K^- 12- {3- (4-formamidinophenyl) -isoxazclin-5-yl) -acetyl] - 
35 N^- (benzyloxycarbonyl) -2 , 3 -diaminopropanoic acid; 



AMENDED SHEET (ARTICLE 19) 



wo 95/14683 PCr/US94/13155 

364 

N^- [2- (3- (4-fonnajniainophenyl) - isoxazplin- 5 -yl} -acetyl] - 
w2- (4-itiethylbeia2yloxycarborxyl) - 2 , 3 -diaminoprdpahoic 
acid; 

.n3- [2- (3- ormamidinophenyl) - isoxazolin-S-yl} -acetyl] - 
5 N^- (4-iuethoxybenzyloxycarbonyl) -2,3- 

diaminopropanqic acid; 
n3- [2 - 'cl- (4'fofTnamidinophenyl) ; isoxazolin- 5 -yl} -acetyl] - 
N2M4-c3ilorobei3zyloxycarbonyl) -2 , 3-diamiiiopropanoic 

acid; , '>.' " , ^. 

. 10.. N^- [2- {3M4-f ormraidinopbenyl) -i80xazolin-5-yl) 

n2 - '( 4 -bromobenzyloxycarbonyl) • 2 , 3 - diaminbprop^ 
acid;, 

1^3, [p,, (A-.formamidinQphenyl) -is6xazoiin- 5 -yl ) -- acet yl] - 



■ rT^ - ( 4 - f luorobehzyloxycWbonyl) - 2 , 3 • d^ 
15 ' acid? ' -■ , . 

> n3. [2 - {3 - (4-f ormatnidinophenyl) Tisoxazolin- 5-yl} -acetyl] - 
n2 - ( 4 -phenoxyberizyloxycarboiiyl ) - 2 , 3 - 
' diaminopropanoic acid; 
. [2- (3-.(4-formainidinophenyl) -ifioxazolin'5-yl),-acetyli - 
20 ^ ' N2r(2- (methyloxyethylV-oxYcarbonyl^^ 
diaminopropanoic acid; 
V n3- [2- {3- (4-foriacLmidinophenyl) -isox 

N^r (2 -pyridinylcarbonyl) '2, 3 -diaminopropanoic acid; 
n3- [2- {3- (4-f onnamidinophenyl) - isoxazolin- 5-yl) -acetyl] - 
25 ' N^- (3 -pyridinylcarbbnyl) -2, 3 -diaminopropanoic acid; 
n3- [2-'{3- (4-f ortaamidinophenyl) 'isoxazolin-5-yl} -acet 
\ n2- (4-pyridinyl-carbonyl) -2/3-diaminopropanoic 
. ..,l."7^cid;^.",^' ' ' .......... . ^ 

N^- [2- {3- (4- formamidinophenyl) -isoxazolin-S-yl} -acetyl] ■ 
20 ' ^2. (2. (2-pyridinyl)-acetyl) -2;3-diaiainopr^^ 

■ ' acid; 

n3- [2- {3- (4- formamidinophenyl ) -ispxazolin- 5 -yl} -acetyl] - 
n2 • ( 2 - ( 3 - pyr idinyl ) • acetyl ) - 2 , 3 : diaminopropanoic 
acid; 
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n3. [2- {3- (4-formamidinophenyl) - iscxazolin-S-yl) -acetyl] 
N^" (2- <4-pyridinyl) -acetyl) ■2,3*diamlnoprQpanolc 
acid; 

N^- 12- {3- (4-fonnamidinophenyl) • isoxa2olin*5-yl) -acetyl] 

N"- (2-pyridyl-met:hyloxycarbonyl) -2,3- 

diaminopropanoic acid; 
N^- 12' (3- (4-formainidinophenyi) -iscxa2olir.-5-yl} -acetyl] 

n2- (3-pyridyl-methyloxycarbonyl) -2/3- 

diaminopropanoic acid; 
- 12- [3 - (4- formair.idinophenyl) -isoxazolin-5-yl] - acetyl; 

N^- (4-pyri<3yl - methyl oxi-carbonyl) -2,3- 

diaminopropanoic acid; 
N^- [2- {3- (4-f ormamidinophenyl) -isoxazoiin-5-yl) -acetyl] 

n2 . ( 4 - butyloxyphenyl sulf onyl ) -2,3- diaminopropanol c 

acid; 

N^- [2- (3- (4-f ormamidinophenyl) -isoxazolin-S-yl} -acetyl] 
n2 - {2-thlenyl0ulfonyl) -2 /3 -diaitiinopropanoic acid; 
N^- [2- {3- (4 -f ormamidinophenyl) -isoxazolin-5'yl} -acetyl] - 
O-methylphenylsulforiyl) -2,3-diamincpropanoic 
acid; ' ' 

N^--[2- {3- U-f ormamidinophenyl) -isoxazolin-S-yl} -acetyl] - 
(4-iodophenylsulf onyl) - 2 . 3 •diaminopropanoic 
acid; ' 

n3. (2- {3- (4-fonnamidinophenyl) - ispxazolin-5 -yl} -acetyl] - 
n2- (3- trifluoromethylphenylsulfonyl) -2,3- 
diaminopropanoic acid; 

w3- [2- {3- (4-f ormamidinophenyl) -isoxazolin-B-yir-acetyl] - 
^ N^- (3> chlorophenyisulf oayl) -2 , 3 -diaminopropanoic 
acid; 

w^- [2- {3- (4-f ormamidinophenyl) • isoxazolin-5 -yl) -acetyl] - 
( 3 - 2 -methoxycarbonylphenylsulf onyl) -2,3- 

dicuriinopropanoic acid; 
n3- [2- {3- (4-f ormamidinophenyl) - isoxazolin-5 -yl) -acetyl] - 

^2- (2,4,6 -trimethylphenyl sulf onyl) : 2,3- 

diaminopropanoic acid; 
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■ N^- {2- {3- (4-f ormamidincphenyl) -isoxazolin-S-yl) -acetyl]'- 
1^2- f2-.chlorophenyleulfonyl) -2,3-diaminopropanoic 
acid; 

N^- [2- {3- (4-fprmamidinophenyl) -igoxazolinV5-yl} -acetyl] • < 
5 / M^- (4-trif luororoethylphGnylsuIfoayl) -2,3' • 
diaminopropanoic acid; 
k3- [2- {3M4-forinamidinophenyl) -isoxazb 

n2- (2-trifluoromethylphenylsulfonyl) -2,3- 
diaininoprppanoic acid; 
: 10 vf?^0' (^-fo^ntiamidlnophenyl) -isoxazolin 

N*^.- (2-fluorophenyISTalfonyl) -2,3-diamihp 
acid; 

K^' [2- (3- (4-fQrmamidinophenyl) -isoxazolin-s-yl} -acfetyl] - 

. ' N*- (4-f luorophenylsulf onyj.) -2, 3-diartiinopropanoic V 
- '15 . . • acid; ... 

^N^- [2- I3M4-f02hiiamidinophenyl) -isoxazolin-5-yl} -acetyl];- 
n2- (4-methoxyphenylsulfoayl) ^2, 3'-diaininopropanoic 
'acid; ■ ' ; . 

N^- [2-J3- (4-fortnamidinopheiiyl) -ifioxazolin-5-yl) -a^ 
20 . - / w2- (2, 3,S,6-tetramethylphenylsulf6nyl)'-2;3- 
. diaminopropanoic acid; 
N^- [2- {3- (4-formainidinophenyl) -isoxa201in-5-yl} -acetyl] - 
(4 -cyanophenylsulfonyl) -2, 3 -diaminopropanoic 
• . ■ «^cid/ 

25 N^- [2- {3- (4-f brmamidinophenyl) -isoxazolin-5-yl) -acetyl] - 
n2- (4 -chlorophenylsulfonyl) -2 1 3 -diaminopropanoic 
• acid;' ' 
N^*M2- {3- (4-formamidinophenyl) -is6xazolin-5-yll -acetyl 
n2 -( 4 •propylphenylsulf onyl )- 2 , 3 - diaminopropanoic 
30 ■ ■ ' acid; , , . ^ " ' . " ' ; " ' " \ ' ' 

[2- {3- (4,forj(i3^i(linophenyl) -isox 

n2* (2-phenylethylsulfonyl) -2,3-diaininopropanoic. 

•acid; . . , . . - ' ^ ^ 

N^- [-2- (3 - (4-fonnamidinophenyl),-i60xazolih-5-yl} ^acetyl] - , 
35 . N^- (4 -isopropy Iphenylaulfonyl) r 2, 3 -diaminopropanoic 

acid;- • ' 
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N^- 12' {3- (4-formainidinophenyl) -isoxazolin-5-yl;} -acetyl] - 
n2 - ( 3 - phenylpropylsulf onyl ) -2,3 -fliaminopropanoic 
. acid; ~ ' ~ [ ' ~ ~ ~ 

N^- [2- {3 - (4 -fonuamidinophenyl) -isoxazolin-5-yl} -acetyl] - 

N^- (3-pyridylsulfonyl) -2,3-diaininopropanoic acid; 
N^-,t2- {3- (4 -formamidinophenyl) - ieoxazolln-s-yl} -acetyl] - 
N^- (phenylaminoBulf onyl) -2 r 3-diaminopropanoic acid; 
N^- [2- (3- <4"formamidinophenyl) -i6oxa2olin-5-yi} -acetyl] - 
N^- (benzylajuinosulfonyl) -2 . 3-dianiinopropanoic acid; 
N^- 12' {3- (4- formamidinophenyl) - isoxazolin-S-yl} -acetyl] - 
n2- {dimethylaininoBulf onyl) : 2 , 3 -diaminopropandic 
acid; ^ ^ ' * ' 

N^- I2r {2- (2 -flubro-4- formamidinophenyl) -isoxazolin-S- 
yl) -acetyl] -N^- (3 -methyl phenyl sulf onyl) -2,3- . 
dicuoinopropanoic acid; 
N^- [2- {3- (2-formamidlno-5-pyridinyl) -isoxazolin-5-yl} - 
acetyl] -N^.. (n-butyloxycarbonyl) -2, 3 - 
diaminopropaaoic acid; 
Nj^- C2- {3- (2-formamidino-5-pyridinyl) -iepxazolin-5-^yl} - 
acetyl] -N^ - (3 -methylphenylsulf onyl) - 2 ,3 - 
diaminopropanoic acid; v 
n3- [2- {3- (3-f ormainidino- 6-pyridinyl} -ifioxazolin-S-yl} - 
. acetyl] (n-butyloxycarbonyl) -2,3 - 
diaminopropanoic acid, 
W3- (2M3- (3 -formamidino- 6-pyridinyl) -i30xazolin-5-yl} - 
acetyl] -N^- (3 -methylphenyl Bulf onyl) -2,3- 
diaminopropanoic acid, 
[2- {3- (4-formainidinophenyl) -isoxazolin-5 -yl) -acetyl] - 
(phenylaminbcarbonyl) -2, 3-diaminopropanoic acid; 
w^- [2- (3- (4 -formamidinophenyl) -isoxazolin-5 -yl} -acetyl] - 
- (4 - f luprophenylaminocarbonyl) - 2 , 3 - 
diaminopropanoic acid; 
N^- [2- {3- (4-formaiaidinophenyl) -isoxazolin-S-yl] -acetyl] - 
N^- ( 1 -naphthylaminocarbonyl) -2,3- diaminopropanoic 
acid; . • 
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- N^- [2- (3- (4-fonnamidinophenyl) -Isoxazolin^S-yl} -acetyl] 

n2. (benzyiaminocarbohyl) -2,3-diaminopropanoic acid; 
1^3. [2- {3- (4-formamidinophehyl) -i'soxa2olin-5-yl'} -acetyl] • 
(3-bromo- 2 -thienylsulf onyl) -2, 3-diainiiiopropanoic 
;5 . \ acid; - " 

- n3- [2M3- (4-formamidinophenyl) Tisoxazolin-S-yl) 

n2- (3-niethyl- 2.-benzothienylsulfonyl)-.-2, 3 - 
, diaminopropanoic acid^ 
N^- [2-.{3'- (4-fontia2nidinophehyl) - isoxazolin-s-yl} -acetyl] - 
10 N^' (isobutyloxycarbonyl) -2, 3-diaminopropanoic acid, 

N^- [2- {3- (4-formamidinophenyl) -iebxazol^nnS-yl} -acetyl] - 
n2- {ifipbutyloxycarbonylj -2, 3-diaininoprcpanoic acid, 
N^- f2- f3- (4-fQrrnaiaidinophenyl).-igoxa zQlin-5- yl) - acet yl] - 
N^- {isobutyloxycarbbiiyi) •2;3-diami^ 
15 , N^- [2- {3- (4-formamidinophenyl) • isoxazolin-:S-yl) -acetyl] - 
n2 - { 2 - cycloprppylethoxycarbonyl) - 2v 3 - 
diamirioprdpanoic acid, 
N3M2M3- {4-guanidinophenyl)>isoxa2!olin-5-yil -acetyl] 

;N?- ( n-toutyloxycarbonyl)^- 2 , 3- diaminopropanoic ;.acidi 
20 n3- [2- {3- (4-guanidinoplienyl) -isoxazolin-5-yl) -acetylj- 
N^r (3 -methylphenylsulf onyl) -2/3 -diaminopropanoic 
■ ' -acid; ■ , V ' . ' - 

n3- [2- {5- (4-fcmaiaidiaophenyl) -isoxazolin-3-yl} -acetyl^^^ 
W^- {n-butyloxycarbonyl) - 2v3-.diaininopropanoia acid; 
2S . •/ ; . ■ ' ^ . *_ ■■■ ■ ' '■ ' 

n3- [2- {3- {4-f ormaiaidinophenyl) -ieoxazolin-S-yl} -acetyl] - 
- ( 2 -brom6-p]ienyli3ultonyl ) 2 , 3 - diaminopropionic acid; 

30 n3- [2- {3- (4-formamidinpphenyl) -Isoxazolin'S-yl} -acetyl] - 
1^2 -.(2 -methyl -phenylsulf onyl) -2, 3-diaminoprcpionic acid; 

[2- {3-.(3-formajnidinc-6-pyridinyl) -isoxazolin- 5 -yl) - 
acetyl) -N^- (3-methylplienylsulf ohyl) -2, 3-diaminopropionic 
35 "acid; • . ' 



AMENDED SHEET (ARTICLE 19) 



wo 95/14683 PCTAJS94/13155 

36 9 

N^- [2M3M2-formamidirio-5-pyridinyl) -isoxazolin-S-yl} - 
acetyl] -N^- (3 -methylphenylsulf onyl) -2, 3-diaminopropionic 
acid; ~ ~. ' [ ■ - 

5 N^- I2M3- {2-fluoro-4-forinami6inbpneriyl) -isoxazolin-5- 
. yl} -acetyl] -N^- (3 -methylphenylsulf onyl) -.2,3- 
diaminopropionic acid; 

N^- [2- (3- (4 -formamidinophenyl) -isoxazolin-5-yl} -acetyl] - 
10 n2- (3-broino-phenylfiulfqnyl) -2, 3-aiaininopropionic acid;, 

W3- [2- {3- (4-formainidin6phenyl) -isoxazoTin-5-yl} -acetyl] - 
N^- <4-broiao-phenyleulf onyl) -2/3 -diaminoproipionic acid; 

15 said enantiomeric and diasteriomeric forms being 
selected from: • 

. iR) , (R,S) ; . 

{s) , (RiS); - :^ . \ 

20 (R)\ (P) ; : , , ^ ^ \ ' ' v / y 

(S) , (R) ; • , _ ^ ' 

(R) , (S) ; . ' * 

• /(S), iS)\ • ^' ■ ;■, 

25 36. A compound of Claim 35, or eneuitiomeric or 

diasteriomeric forms thereof; or mixtures of 
enantiomeric or diasteriomeric forms thereof, or a 
pharmaceutically acceptable salt form thereof / said 
enantiomeric and diasteriomeric form being: IR) , (S) . * 

30 

37. A prodrug ester of a compound of Claim 35, 
said ester being selected from the group consisting of: 
methyl ; 
ethyl ; 

3 5 isopropyl; , 

. methyl carbonyloxymethyl - ; 
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ethyl carbonylbxymethyl - ; 
/ t -butylcarboriyloxymethyl - / 
cyclohexylcarbonyloxymethyl- ; ^ 
. 1 - (raethylcarbonyloxy) ethyl - ; 
5 . ' l'(ethylcarboriyloxy) ethyl-; 

1 -(t-butylcarbonylpxy) ethyl- ; 
' l-{cyclohexylcarbonyloxy) ethyl:; ' / 
i-propyloxycarbonyloxyitiethyl- ; . ' 
, cyclohexylcarbonyloxytnethyl*; ; 
10 :t-butyloxycarbonyloxyinethyl- ; . • 
1 -( i - propylbxycarbonyloxy) ethyl - ; 
, 1 - (eye Ibhexyloxycarbonyloxy) ethyl -/ . 
' : !■ (trbutyloxycarbonyloxy) ethyl ■ ; . , 



dimethylaminoethyl- ; 
15 : diethylaminoethylr;. 

( 5 • me thyl - 1 , 3 • dioxacyc lopenten - 2 - on • 4 - yl ) methyl - 
(5- (t-butyl) -l,3-dioxacyclopenten-2-on- ' 
. ' 4-yl)methyl^ ; , 
; ' (l> 3-dio3ca-5-phenyl-cyclopenten-2" 
20 1 - (2 - (2 -methoxypropyl) carbonyloxy) ethyl - . . 

3fi. A prodrug ester . bf a compcund. of Claim 36, 
8aid ester being serected from the group consisting of : 
methyl? ■ ^ 
;25 ethyl; 

isopropylA.,^ 
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